une m oe 
. eS |e $395) 


ic | ie ame 
RAM 
as EPROM 
tone 
burst 
generator 


infra-red 
movement detector an IBM. 
for alarms compatible 
4 micro 
auto 


service timer 
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3 
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74S 124/629 


74LS125 
74LS126 
74LS132 
74LS133 
74LS136 
74LS138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS152 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 
74LS160A 
74LS161A 
74LS162A 
74LS163A 
74LS164 
74LS165A 
74LS166A 
74LS168 
74LS169 
74LS170 
74LS173A 
74LS174 
74LS175 
74LS181 
74LS183 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194A 
74LS195A 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS248 
74LS249 
74LS251 
74LS253 
74LS256 
74LS257A 
74LS258A 
74LS259 
74LS260 
74LS261 
74LS266 
74LS273 
74LS279 
74LS280 
74LS283 
74LS290 
74LS292 
74LS293 
74LS295 
74LS297 
74LS298 
74LS299 
74LS231 
74LS324/ 


74LS348 
74LS352 
74LS353 
74LS356 
74LS363 
74LS364 
74LS365 
74LS366 
74LS367 
74LS368 
74LS373 
74LS374 
74LS375 
74LS377 
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74LS378 
74LS379 
74LS381 
74LS390 
74LS393 
74LS395A 
74LS399 
74LS445 
74LS465 
74LS467 
74LS540 
74LS541 
74LS608 
74LS610 
74LS612 
74LS624 
74LS626 
74LS628 
74LS629 
74LS640 
74LS640- 
74LS641 
74LS642 
74LS642- 
74LS643 
74LS643 
74LS644 
74LS645 
74LS645 
74LS668 
74LS669 
74LS670 
74LS682 
74LS684 
74LS687 
74C922 
74C923 
74C925 
74C926 


SSesesssssssssgusessssrnsssssseyssssssse 


4000 SERIES 


ID AS O99 99SNO3 229992 99WS9999SN9S992 999999999989 99S9NSS9499999989999=99999N=ANSNA >= S899S9S99S9999999S099S 909909 
ASRESSASRERHRSSSHRRLKSSRSASSASSSSRSASRRRRRRSPVRVRPRSSRSSRSSSSRASRSSSSSSRSSSSSSSRSRRASSESRSSSSSSSARSSSSRRSHESRSHRG 


LINEARI.Cs 


AY1-5050 
AY3-1350 
AY3-8010 
AY3-8910 
AY3-8912 
CA3019A 
CA3028A 
CA3046 
CA3059 - 
CA3060 
CA3080E 
CA3086 
CA3089E 
CA3090AQ 
CA3130E 
CA3130T 
CA3140E 
CA3140T 
CA3146 
CA3160E 
CA3161E 
CA3162E 
CA3189E 
CA3240E 
CA3280G 
07002 
DAC1408-8 
DACO800 
DAC0808 
DG308 
HA1366 
1CL7106 
1CL7611 
ICL7650 
ICL7660 
ICL8038 
1CM7216B 
1CM7217 
ICM7555 
ICM7556 
C7120 
LC7130 
LC7431 
C7137 
LF347 
LF351 
LF353 
LF355 
LF356N 
LF357 
LM10CLH 
LM301A 
LM307 
LM308CN 
LM310 
LM311 
LM318 
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Full range 
of 74S & 
74HC 
series in 
stock. 
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VOLTAGE REGULATORS 


FIXED VOLTAGE PLASTIC T0220 


15 V 78L15 
5V 79L05 
12. V 79L12 
15 V_17L15 


5V 78L05 0.30 
6V 78L06 0.30 
8V 78L08 0.30 
12V_78L12_ 0.30 


REGULATORS 


MAN6610 
NSB5881 
TIL311 
TIL729 
TIL730 
MAN8910 


TBA231 


MK50398 
ML920 
ML922 
MM66221A 


NES31 
NESS5 
NES56 


VED NOBOONSYSSANENSWWWA A OOWWNWWNWAARDOSOWOTOS 
S88 SSSRSSSZHaSSSSSsSSSSsssssssssssssuRssss 


NE564 
NES65 
NES66 
NES67 
NE570 
NES71 
NES592 
NE5532P 
NE5533P. 
NE5534P. 
NES534AP 


Peer nd srarerereraiatetel 


OP-O7EP 
PLLO2A 
RC4136 
RC4151 
RC4195 
RC4558 


S566B 
$50240 
SAA1900 
SFF96364 
SL490 


1 


WHDON SmNomn 


TBA800 
TBA810 
TBA820 
TBA820M 
TBA920 
TBA950 
TC9109 
TCA210 
TCA220 
TCA940 


PEYTNNSSSO> 
NaMON 
aSSSRSAssss 


TDA1010 
TDA1022 
TDA1024 
TDA1170S 
TDA2002 
TDA2003 
TDA2004 
TDA2006 
TDA2020 
TDA2030 
TDA2591 
TDA3810 
TDA7000 
TEA1002 


NONENWONSOWHDN 
SSS8SSSESRIS8R 


TLO61CP 
TLO62 
TLO64 
TLO71 
TLO72 
TLO74 
TLO81 
TLO82 
TLO83 
TLO84 
TLO94 
TL170 
TL430C 


S66665 


an 


UAA1003-9 
UA759 
UA2240 
UAA170 
UCN4801A 
ULN2003A 
ULN2004A 
LN2068 
ULN2802 
ULN2803 
ULN2804 
UPC575 
UPC592H 
UPC1156H 
UPC1185H 


XR210 

XR2206 
XR2207 
XR2211 
XR2216 
XR2240 


SSSnSBSsnasssse Bessaavssssss 


S666u 


RYNNOO 
Saanss 


ZN404 
ZN414 
ZN419P 
ZN423E 
ZN424E 
ZN425E8 
ZN426E8 


SN76033N 
SN76489 
SN76495 
SN76660 
SPO256AL2 


sxgss gsesss Busnes Bkeuseskeksanys 


Nopaw 


TA7120 
TA130 

TA7204 
TA7205 
TA7222 
TA7310 


aos 
weman 
ooss 


ZN427E8 
ZN428E8 
ZN429E8 
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2016-150 
2101 
2102 
2107B 
2111A4-35 
2114-3 
2147 
4116-15 
4116-20 
4118-3 


41256-2010. 


4164-15 (TI) 
4164-15 
4164-20 
4416-15 
4532-20 
4816AP-3 
5101/5501 
5514/5114 


2816-30 


2K x8 30.00 
9306 256 bits 


(16 x 16) 


2516 + 5V 
2516-35 
2532 
2532-30 
2564 
2708 
2716 + 5V 
2716-35 
2732 
2732A-2 
2732A-30 
2732A-35 
2764-25 
27C64-25 
27128-25 
27128-30 
27256-25 
27256-30 
T™MS2716 


4.00 


CRYSTALS 
AD561J 


2.5 MHz 
2.662 MHz 
3.12 MHz 
3.276 MHz 
3.5795 MHz 
4.00 MHz 
4.194 MHz 
4.43 MHz 
4.608 MHz 
4.9152 MHz 


14.318 MHz 
14.756MHz 

15.00 MHz 

16.00 MHz 

17.734 MHz 
18.00 MHz 

18.432 MHz 
19.969 MHz 
20.000 MHz 
24.000 MHz 
48.00 MHz 

116 MHz 


PXO1000 12.00 


DISC 
CONTROLLERS 


6843 
8272 
D765A 
FD1771 
FD1791 
FD1793 
FD1797 
WD2793 
W02797 
WD1691 
Ww02143 


8.00 
13.00 
13.00 
20.00 
20.00 
20.00 
22.00 
27.00 
27.00 
15.00 

8.00 


CHARACTER 
GENERATORS 


RO-3-2513 


CLOCK 
MC6818P 


BAUDRATE 
GENERATOR 


MC14411 


COM8116 


4702B 


7. 
6. 
7. 


AM26LS31 
AM26LS32 1. 
AM7910DC 25.00 | 
07002 

DAC80-CB1- 


DM8131 


INTERFACES ICS 
20.00 


an 


2 


ZN447E 

ZN449E 

ZN450E 
ZN459CP 
ZN1034E 
ZN1040 
ZNA134J 
ZNA234E . 5 
8703CJ 12. 


.* ATTENTIONS - 


ALL PRICES ARE 
SUBJECT TO CHANGE 
WITHOUT NOTICE 


SCRS - 
1A50V 70p 
5A 400V 50p 
8A 600V 140p 
16A100V 200p 
C1060 = 45p 
MCR10* 36p 
T1C44. 36p 
2N3525 130p 
2N4444 140p 
2N5060/4 40p 

ZENERS 
27V-33V 
400MW 9p 
1w 15p 


TRIACS 
Plastic 


3A 400V 
6A 400V 
6A 500V 
8A 400V 
8A 500V 


60p 
70p 
90p 
75p 
95p 


Z80ADART 
Z80ADMA 
Z80ASIO TMS9929 


DIL SOCKETS BY TEXAS 


18p 28 pin 
22p 40 pin 


26p 
30p 


Low Profil 16 pin 


Sockets 18 p 
BC557B 

BC558B 

BC559C 

BCY71 

BCY72 


MPF103/4 
MPF105 
MPSA12 
TIP29C 
TIP31B 
TIP31C 


BBC516/7 


12A500V 105p 
16A500V 130p 
T 2800D 130p 
112060 50p 
11226D__70p 
DISCRETE 
DISPLAYS 


125° 

RED TIL209 0.12 
GREEN 

TIL211 

YELLOW 

TIL212 


BBC547/B 


TIP32C 


KEYBOARD 
ENCODER 


74C922 
74C923 


PPOWINANA 2323220020000 COOWAWUNA AHAB A AAOROSCONOUUINNARANSOONANRARWWHE 
QBSVoNeNeR_VyVavageyyagy g2ecouonnvaspanaevesvnonavyayaanovanngsaass g 


N 
° 
t=] 


TELETEXT 
DECODER 


SAAS020 6.00 
SAAS030 7.00 
SAA5041 16.00 
SAA5050__9.00 


UARTS 


AY-3-1015P 3.00 
AY-5-1013P 3.00 
COM8017_—- 3.00 
IM6402 4.50 


| WIRE WRAP SOCKETS BY TEXAS 


8 pin 
14 pin 
16 pin 


20 pin 40p 
55p 


30p 


30p 
42p 
45p 


18 pin 
20 pin 
22 pin 


35p | 24 pin 


TIP36C 


50p 
60p 
65p 


24 pin 
28 pin 
40 pin 


28 pin 
40 pin 


2N3055 
2N3442 


2N3706 7 8 
2N3773 
2N3819 


2 9 
2N5485 
2N5883 


TIP33C 


BBC548C BFR80/81 


IDC CONNECTORS 

10 way 20 way 26 way 34 way 40 way 
Header 
Plug 
Recep 
tacle 
Edge 
Conn. 


90p 1145p 175p 200p 220p 


85p 125p 150p 160p 190p 


195p 240p 320p 
EURO CONNECTORS 


120D 340p 


TIP35C 


Rect LEDs 
(R/G/Y) 
angled 


angled 


DIN 41617 21-way 
DIN 41617 31-way 
DIN 41612 

2 « 32 way St Pin 


2 
3 * 32 way St Pin 
3 
1 


OC SktA +B 

A+C 
For 2 « 
(A + 


P==oo SPO NN 
Bkshe Roa RR 


B, A + C) 


DIN 41612 2 - 32-way 
2 - 32-way 
3 - 32-way 
(for 2 - 32 way specify a 


~ 32 way Ang Pin 


« 32 way Ang Pin 


Plug Socket 
300p 350p 
350p 400p 
400p 


bor a - c) 


160p 
170p 


165p 
170p 


230p 
275p 
260p 
375p 
425p 
425p 


275p 
320p 
300p 
400p 


32 way please specify spacing 


BY127 
0A47 
OASO 
OAQ1 
OA95 


| 
1A50V 
1A100V 
1A600V 
2A50V 
2A100V 


solder 
angled 


solder 
angled 
hood (top. 
side entry) 


9 way 


60p 
1.20p 


9p 
1.60p 


90p 


IN4148 
1N4001/2__ 5p 


BRIDGES 
2A400V 45p 
3A200V 60p 
4A100V 95p 
4A400V 100p 
6ASOV =80p 


15 way 25 way 


1.25p 
2.40p 


1.95 
2.90p 


9p 


25 way Centronix Type Conn. 
37 way Centronix Type Conn. 
IDC 25 way plug 3.85p Socket 4.50p. 


1N4003/4 
1N4006/7 
1N5401/2 
1N5403/4 
1S920 


6A100V 
6A400V 
8A100V 


120p 
150p 


10A100V 180p 
10A400V 200p 


MIN. D CONNECTORS 


37 way 


2.40p 
3.50p 


2.90p 
4.40p 


1.00p 
5.50 
5.50 


50 way 
4.00p 


5.00p 


pounc 
pounc 


0. 
0. 
0. 
0. 
0. 
0.: 
0. 
0. 
0.: 
0. 
0. 
0. 
0. 
0.! 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0 
0. 
1 
1 
I 
1 
1 
1 
0. 
0. 
0. 
0. 
0 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
1 
1 
1 
1 
0. 
2. 
0. 
0. 
0. 
0: 
1. 
0. 
0. 
2. 
1. 
0! 
0. 
0. 
0. 
1 
1 
1 
1 
0:! 
0. 
0. 
0. 
0. 
0.! 
0. 
0. 
0. 
2: 
2, 
2 
1 
1 
1 
1 
0 
0. 
1 
0 
0 
0 
1 
1 
0 
1 
1 
1 
1 
1 
4 
2 
4 
1 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
0 
1 
1. 
2. 
2. 
al 
1 
1 
0. 
2 
1. 
1. 
0.: 
1, 
3. 
0. 
0.! 
1. 
2. 
0. 
0. 
0. 
0. 
1. 
a; 


PLEASE ADD 50p| p&p &5%VN 
; (Export: no VAT, p&p at Cost) : 
Orders from Government Depts. & Colleges etc. welcome 


MA#L;ORDERS TO: 17 BURNLEY ROAD, LONDON NW10-1ED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 Dede bcakel ani 
e List quest. 
(Tel: 01 208 1177 Telex: 922800) ; ' Stock items aren mally by return of post. 
305 EDGWARE ROAD, LONDON w2 = : ff ; | 
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index 


news, views, people............. 0c cee eee eens 
SCIEKLOR wis. cces Facuidew edna. s Bub Oa ogee ead ane bord tie 
Shining a light on new technology 

A/D and D/A conversion .............00 eee eee 
A fresh look at the state of the art. 

programmable timer............. cece eee e eee 
A truly versatile timer/calendar with a host of facilities. 
universal I/O bus ........... 0.0 e eee 
Primarily intended for the Commodore 64, this bus can also be 
used with many other computers. 

an IBM compatible micro.................00000- 
In this short introduction, we explain the intent of the project 
which will be published next month. 

glow plug modulator ............ 00. cece ee eee ee 
A means of making your model (diesel) engine start first time — 
every time! 

IQ ILI ZO F asco5. di yrecste ik Lacie alee Gis se dade ep Sield ala Eas arene 
This unit provides the staple diet for your computer from all sorts 
of (analogue) inputs. 

programmable array logic.................00 eee 
This modern technology deserves to be better known to all elec- 
tronics designers. 

AUTOMOMILOF 65s. ccscedscini sie eaehwdne ate shaven deceit aed 
With petrol now past the £2 per gallon barrier, this unit may help 
you keep your running costs down. 

PANGIAING NMUIMEL c5 ccccks caper ws nr eebaee Gene eaes 
A four-channel mixer that enables you to position a sound 
anywhere in the audio spectrum. 


general 
information 27 


‘Sound intensity is usually measured in decibels, in which case it is known as the intensity 
level, 7, and is equal to 10 times the logarithm to the base 10 of the ratio of the sound 
intensity, p, in watts per square centimetre to the reference level, o,, in watts per square 


centimetre. In formula form, 


in =[10logiolp/p;)} dB. 
‘One decibel represents an increase in intensity of 26 per cent, which is about the smallest 


ichange the human ear can detect. 


‘The decibel is not a measure of loudness since the sensitivity of the human ear to changes 
‘in intensity varies with frequency. The unit of equivalent loudness of a sound is the phon; 
‘this is a measure of the intensity level relative to a reference tone of defined intensity and 
‘frequency. The internationally accepted standard reference tone has a root-mean-square 
‘sound pressure of 2.04 x 10° N/m? (pascal) and a frequency of 1000 Hz, when it is equiva- 
lent to a sound intensity of 10°16 W/cm?. 

|The decibel and phon scales are not identical, because the phon is measured subjectively, 


lekitor datacard 


| type 


on n-channel 
'T designed 
VHF and 

F applications 


although between 500 Hz and 10 000 Hz they are almost the same. 


f=1 kHz) 


zero-gate voltage drain current, /pss 
(Ups=15 V; Ugs=0 V) BF245A 30...180 mA 


gate-souce voltage, —Ugs BF246A 1.5...4V 
(Ups =15 V; /o>=200 pA) BF246B 3...7V 


gate reverse current, —/gss 
(—Ugs=15 V; Ups=0 V 


forward transfer admittance, 
(Ups =15 V; /p>=10 mA; 


BF246A...C 


Uos 


junction field-effect transistors 


25 V 


U 
BF 2468 60...140mA | (2c oy 
BF246C 110...250mA | 10 mA 
Pp 300 mW 


BF246C 5.5...12 V ne ee 


qj 


max 5 nA 


min 4.5 mS 


Ys 


typ. 17 mS 


(up to 7g = 25°C); 
derate above 25°C 


150°C 


elekitor 


index 


VHF converter 


balancing transformers...............00 000 eee 10-30 
FM pocket radio............ 0000 cece eee 7-59 
MOISE SSG USIGEN rasa /Se eae cs sects a Raasae ant aeaepateee retour 5-17 
short-wave pocket radio ................0000. 5-18 
time signal receiver ............... 000 eee 7-29 
VHF/AM air-band converter ...............04 7-60 
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elekktor datacard 


TO 92 -—var 


4.8 


output capacitance, Coss 
(Ups =15 V; /p=10 mA, f=1 MHz) 


reverse transfer capacitance, Cyss 
(Ups =15 V; />=10 mA; f=1 mHz) 


cut-off frequency, /gfs 
(Ups =15 V; Ugs =0 V) 
(this is the frequency at which 
Yis is 0.7 of its value at 1 kHz) 


thermal resistance, Ath 
junction-ambient, in free air 


and connecting wires not longer than 3 mm 


G 


dimensions in mm 


junction-ambient with device mounted on pcb 
with spot for drain of not less than 10 x 10 mm 


junction field-effect transistors 
BF246A...C | 


typ. 5.0 pF 


typ. 3.5 pF 


typ. 450 MHz 


0.25 K/mW 


0.20 K/mW 
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news, views, people ......... 0: cece ee eee teens 


selektor ...... OTe Re Og Sg 8 oe cater ac ee yee sate a 
Electric motors, drives, and controls. 


tone burst generator ...... 0... cece eee eee 


Connected to any sine wave oscillator, this unit is very useful in audio measure- 
ments. 


infra-red movement detector ........... cece eee eee eee 
An unobtrusive, state of the art detector unit for use in alarm installations. 


an IBM compatible micro ............6 0c cece e eee eee 
An excellent way of building yourself a first class personal computer. 


RAM used as EPROM 
How two 6116 RAMs can take the place of one type 2532 or 2732 EPROM. 


EU VES SHU VEIL Di aoe week ote 2d ahene ecbeas eb aconsus ge caas aus wn els suet ovadeneis 
how to make your own PCBs ..........60 00s eee eee eee 


service interval timer ........... 0. cece eee ee eee tees 
A handy unit that tells the serious motorist when his car is due for a service. 


electronic pantograph.......... 0. cee e eee eee eee 
Enables you to copy plans, drawings, etc. in graphics form on a computer monitor. 


digitalhoscilators.:..c ake sccctsekre eects Bos Sc se eaedene ae eee 
Highly stable oscillators for use in a variety of electrophonic instruments. 


tHELSHOMtES SAN hi esas so cates ese eect gees eae caeeteed eras arctan cope ihe 
A simple, but useful, unit for quickly tracing a defect in a printed circuit board. 


alphanumeric display ............ 500 e eee eee eee eens 
This one-line display is suitable for use with a number of mini-computers. 


SOlar: Datta ny sv, occ caisaeetiavesbceaaio aS orepeias ay gies eaevonies glee aaa iene 
A means of tapping energy from the largest source known to man. 


COMPUTE! CYC. cose ee ee eee eee ee ee Ce et 
Enables your computer to control external equipment without a physical link. 


TVET reteset hte saeiee vere totes ne gts tuctone cencged eager teen OTe, seeay antes So 
switchboard .........0ccc cece eee eee e eee een eees ates: 
APPOLINEIMENS cc ceases tse wes ete cance des seee gn cue eee tussey iene ese 
readers: SERVICCSicc ae coed sess & Boca ca's filo anaes ahaterensdbavegemneeners 
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Summer Circuits 1985. As in previous 


trum of electronics. Don’t miss it! 


auto. 
service timer 


to many worried householders. 


Next month we publish our double issue 


years, this will contain well over 100 prac- 
tical circuits for use over the whole spec- 


This month’s cover shows the /nfra-red 
movement detector which is intended for 
use in burglar alarm installations. In these 
days of ever-growing numbers of break-ins _ 
and burglaries, this project should appeal Ge 
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advertisemen 


new books from Elektor. 


The e/ectronics step by step series of books 

aims at introducing the reader to practical 

electronics quickly, simply, and clearly. The 

concise introductory section gives details on 

tools, components, soldering, and testing — 

always with the aim of giving the reader as 

much practical information as possible and as 

little theory as necessary. 

The major portion of the books is dedicated to 

a number of projects, each contained in a 

separate chapter. The projects are described in 

detail in clear, easy to understand language so 

that they can be constructed by anyone. All cir- 

cuits have been built and tested in our own lab- 

oratories. 

Each project is described with the aid of 

H circuit diagrams, drawings of completed 
prototype (vero or similar) boards, and 
component lists; 

@ step-by-step construction of the circuit; 

@ functional test after each stage in the 
construction; 

@ check lists for fault finding and final tests. 


PROJECTS FOR YOUR HOME 
WORKSHOP 

describes how to make stabilized power sup- 
plies, a multitude of test equipment, and a 


soldering iron thermostat. 
ISBN 0 905705 19 X 


Price £4.95/$10.00 


PROJECTS FOR CARS AND 
BICYCLES 


shows how to make a fuel economy indicator, 
choke alarm, frost warner, automatic bicycle 
lights, exhaust gas tester, rear lights monitor, 
anti-theft alarm. 


ISBN 0 905705 20 3 Price£4.95/$10.00 
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PROJECTS FOR AMATEUR 
PHOTOGRAPHERS 


describes how to build a battery tester, light 
meter, process timer, electronic flash, dark- 
room thermostat, slave flash unit, exposure 
timer. 


ISBN 0 905705 21 1 Price £4.95/$10.00 


PROJECTS FOR HOME AND 
GARDEN 


shows how to make a baby alarm, draught 
detector, lux meter, medicine cupboard 
safeguard, temperature alarm, telephone ampli- 
fier, house plant protector, universal alarm in- 
stallation. 


ISBN 0 905705 22 X Price £4.95/$10.00 


STARTING ELECTRONICS, 
VOL. 1 


In today’s technological society most of us use 
electronic equipment at some time. Radio and 
television, hi-fi and tape recorders, digital 
clocks and watches, electronic controllers for 
washing machines and central heating systems, 
electronic ignition systems for cars, and 
calculators and computers are just a few of the 
examples of how electronics affects our lives. 


Starting electronics is written for those who 
want to gain an understanding of the principles 
underlying such equipment. However, the book 
is not crammed full of dry theory, but aims to 
demonstrate the practical aspects of elec- 
tronics through numerous experimental circuits 
that can be built easily and quickly. 

Volume | assumes no previous knowledge of 
electronics: the reader is taken step by step into 
the wide and wonderful world of electronics 
and on the journey he is acquainted with a 
number of basic circuits. These circuits will 
always be around because they are so basic and 
may, therefore, be found in most electronic 
equipment. 


ISBN 0 905705 23 8 Price £4.70/$9.50 


AUTOMATE YOUR MODEL 
RAILWAY 


Sooner or later most railway modellers are con- 
fronted with the problem that their model 
railway has become so extensive that it can no 
longer be controlled with two hands. The 
solution to this problem is automation, partially 
or completely. And nowadays that means using 
electronics! This book will guide the reader step 
by step through the intricacies of electronic 
controls. First, it deals with a power controller, 
then with the control of turnouts, next with a 
block protection system, and finally you are 
shown how to control your entire model railway 
with a computer. By building all the necessary 
elements yourself, costs can be kept at a 
reasonable level. Each stage of construction is 
complete within itself so that you can stop at 
the level of automation reached in that stage. 
ISBN 0 905705 18 1 Price £6.25/$12.50 


dvertisement 


BBC Micro Computer System 
OFFICIAL DEALER —®8¢ rinmwane. | 


1.2 Operating System 
ACORN COMPUTER SYSTEMS: 


BBC Model B (a) 
BBC Model B + DFS... (a) 
BBC Model B + Econet (a) 
BBC Model B + Econet + DFS £399 (a) 
ACORN 10Mbyte Hard Disc... (a) 
;BBC Dust Cover (d) 

i (b) 


(d) 
BASIC Il ROM.. : (d) 
VIEW Word Processor 


(c) 


(d) 

BCPL ROM/Disc (c) 
Utility ROMS: 

UPGRADE KITS Disc Doctor/Gremlin Debug 


£55 (d) 1.2 0/S Romé£7.50 (d) 
Acorn DFS Kit £89 (d) DNFS Rom.£17.50 (d) 
; Econet Kit £55 (d) 4816AP RAME1.50 (d) 
Basic || Rom with User Guide ... £22.50 (d) 
1.2 OS Rom .. £7.50 DNFS Rom .. £17.50 
4816AP Memory upgrade RAM (each) £2.00. 
ACORN ADD-ON PRODUCTS: 
(a) 
(b) 
(b) 
(b) 
(c) 


(d) 
(d) 
(d) 
(c) 
(d) 


(d) 
(d) 


Termi Emulator 
Communicator 
Commstar 


Teletext Adaptor 
IEEE Interface 
RH Light pen 


In addition to products listed above we stock a wide range of BBC peripherals including: 
TORCH UNICORN products, GRADUATE the add on that makes the BBC micro IBM compatible, 
SMARTMOUTH speech synthesiser, TIME WARP Real Time Clock, Colour Graphics Plotter, 
Graphics Tablet, Video Digitiser, Eprom Programmer etc. 

pane selection of business, pleasure and education software including CPM software for the Acorn 
For detailed specification of any of the above equipment please write or telephone. 


DISC DRIVES 


(b) 
(b) 


Single Drives: 

1 x 100K 40T SS TS100 
1 x 400K 80/40T DS TS400 
Dual Drives: 

Stacked Version 

2 x 100K 40T SS TD200 
2 x 400K 80/40 DS TD800 
Plinth Version: 

2 x 100K 40T SS TD200P (a) PD200P with psu 
2 x 400K 80/40T DS TD800P (a) PD800P with psu. . 


3M FLOPPY DISCS 


AUTHORISED 3M DISTRIBUTOR 
DATA RECORDING PRODUCTS 


Industry standard floppy discs with a life time guarantee. 


Discs in packs of 10: 
40 Track SSDD 
80 Track SSDD 


PS100 with psu 
PS400 with psu 


£125 (b) 


£125 £149 (b) 


£175 (a) 


(a) 


PD200 with psu 
PD800 with psu 


£195 


(c) 
(c) 


40 Track DSDD 
80 Track DSDD 


DRIVE ACCESSORIES 


£6 (d) Dual Disc Cable 
. £1.80 (c) 30 Disc Storage Box ... 
£14 (c) 100 Disc Lockable Box 


Single Disc Cable 
10 Disc Library Case... 


40 Disc Lockable Box £19 (b) 


BT APPROVED MODEMS 
MIRACLE ES2000: 


‘The ultimate world standard modem covering all common BELL and CCITT standards upto 
‘1200 Baud. Allows communication with virtually any computer system in the world. The optional 
AUTO DIAL and AUTO ANSWER boards enhance the considerable facilities already provided on the 
modem. Mains powered. £129 (b) Auto Dial Board/Auto Answer Board £30 (c) each (awaiting BABT 
approval). Software lead £4.50 


BUZZ BOX: 

This pocket sized modem complies with V21 300/300 Baud and provides an ideal solution for 
communications between users, with main frame computers and bulletin boards at a very economic 
cost. Battery or mains operated. £62 (c) Mains Adaptor £8 (d) 

BBC to Modem data lead £7 


PROJECTS: 


Junior Computer Kit 
Housekeeper kit 
Elekterminal Kit (1980) £50 (b) 
ASCII Keyboard kit £75 (b) 
JC Books 1, 2, 3, & 4£6.90 (c) ea 
Universal Terminal (6502) 
Kit £75 (b) 
Elekterminal Kit (1983) £70 (b) 


ALL PRICES 
EXCLUDE VAT. 


Please add carriage SOp unless 
indicated as follows 


(aJ£8 (b) £2.50 (c)£150 (dJ£100 


£86 (b) 
£58 (b) 
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PRINTERS 
EPSON RX80T £210 (a); RX80FT £220 (a); 
RX100 £345 (a); FX80 £315 (a); FX100 £430 (a); 
JX80 Col £525 (a) KAGA TAXAN: KP810 £255 (a); 
KP910 £349 (a); BROTHER: HR15 £325 (a); 
JUKI 6100 £325 (a) 
ACCESSORIES 


BUFFALO 32K Buffer for Epson printers £99 (d) 
EPSON Serial Interface: 8143 £28 (b): 8148 with 2K buffer £57 (b). 

EPSON Paper Roll Holder £17 (b); FX80 Tractor Attach £37 (b); RX/FX80 Dust 
Cover £4.50 (d). 
EPSON Ribbons: MX/RX/FX80 £5; MX/RX/FX100 £10 (d) 

JUKI: Serial Interface £65 (c); Tractor Attach. £99 (a); Sheet Feeder £180 (a); 
Ribbon £2.50 (a). 

BROTHER HR15: Sheet Feed £189; Ribbons - 

£5.50 (d); 2000 Sheets Fanfold with extra fine perf. 9.5” 


BBC Parallel Lead £8; Serial Lead £7 (d). 


MONITORS 


ALL MONITORS SUPPLIED WITH LEAD FOR THE BBC 
MICROVITEC 14” RGB 
1431 Std Res £165 (a); 1431AP std Res PAL/Audio £205 (a); 
1451 Med Res £240 (a); 1451AP Med Res PAL/Audio £280 (a); 
1451DQ3 Med Res for SINCLAIR QL £239 (a) 
1441 Hi Res £389 (a) Plinth for Microvitec 14°’ £8.50 (b) 
Microvitec Monitors with Dual TTL/Linear inputs are also available. 


KAGA 12” RGB 

Hi Res VISION II £225 (a) 

Hi Res 12’ Green Screen Monitors: 
Kaga KX1201G Anti Glare Screen £99 (a) Sanyo DM8112CX £90 (a) 
Kaga KX1202A Amber Screen Hi Res Monitor £105 (a) 

PHILIPS DGD Hi Res Green Screen: £68 (a) 

Swivel Stand for Kaga Green with digital clock: £22.50 (b) 

BBC Leads: Kaga RGB £5 Microvitec £3.50 Monochrome £3.50 (c) 


SOFTY Il 
This low cost intelligent eprom programmer ‘ 
can program 2716, 2516, 2532, 2732, and with 
an adaptor, 2564 and 2764. Displays 512 byte 
page on TV — has a serial and parallel 1/O 
routines. Can be used as an emulator, cassette 
interface. 
Softy Il. 


Carbon or Nylon £4.75; Multistrike 
- £13.50; 15" £17.50 (b). 


Super Hi Res VISION II! £325 (a) 


TECHNOLINE 
VIEWDATA SYSTEM 


Tel. 01-450 9764 
Using ‘Prestel’ type protocols. 
For information and orders 
available 24 hours, 7 days 


£195.00 (b) Se SGK 


Adaptor for 
2764/2564 . £25.00 (c) | 


PRODUCTION PROGRAMMERS 


GANG OF EIGHT 

This is a smart, fast programmer with an audible alarm and a ‘conversational’ liquid 
crystal display. Single key operation discourages mistakes whilst performing BLANK 
CHECK, VERIFY and PROGRAM functions automatically. Programming voltage selec- 
table 12.5/21/25 V. Will program all popular 5 V single rail eproms. It will program 
8 eproms at a time £395 (a) 


P9000 Range: : ; . : 
These new range which will handle ALL current 5 V single rail eproms and copy 


8 eproms at a time comprises of three following models: 

All models have 16 character display, 10 different fault detecton features + automatic 
self test, 16 bit programming capability and a selection of high speed programming 
algorithms: 

P9010: A low cost duplicator (a) 
P9020: With serial interface with 8 different formats and 8 K buffer (expandable to 
32 K) (a) 
P9030: Top of the range with serial interface with 16 formats, baud rate upto 19.2 K, 


8 K expandable buffer, editing functions. Printing facility, remote control from a 
computer £1295 (a) 


EP8000 

This CPU controlled Emulator Programmer is a powerful tool for both Eprom program- 
ming and development work. EP8000 can emulate and program all eproms up to 
8K x 8 bytes, can be used as stand alone unit for editing and duplicating EPROMS, 
as a slave programmer or as an eprom emulator 


£695.00 (a) 
UV ERASERS 


UVIT Eraser with built-in timer and mains indicator. Built-in safety interlock to avoid 
accidental exposure to the harmful UV rays. It can handle up to 5 eproms at a time with 
an average erasing time of about 20 mins £59 + £2 p&p. UV12 as above but without 
the timer £47 + £2 p&p 2 
For Industrial Users, we offer UV140 & UV141 erasers with handling capacity of 14 
eproms. UV141 has a built in timer. Both offer full built in safety features UV140 £61, 
UV141 £79, p&p £2.50 


PROGRAMMED ROMS FOR ELEKTOR 
PROJECTS 


516 Talking Dice 2716 

521 CharGen & Video Routine for DOS 
Junior 2732 + 2716 £16.40 
622 CharGen & video; Routine for ex- 


tended junior .. 2732 + 22716 Bate 
523 Char. Generator 2732 £ 


524 Quantisizer 

525 Universal Term. .. 
526 Wind Dir Ind... 
§27 Elabyrinth 

530 Daisywheel Iface 


503-N Jnr. Computer Monitor 
2708 £ 
504 Disco lights .......... 2708 £ 
505 Chess Intelekt ‘22716 £1 
506 J C Tape Monitor .... 2716 £ 


507-N J C Printer Mon & ‘PME 
2716 £ 


508 J C Bus Control 82S23 
510 150 MHz Freq Meter 2 x 82S23 
£ 


4.80 
4.80 
}4.60 
7.30 
7.30 
4.80 
9.60 


514 Dark Room Computer 2716. £ 7.30 


SEE OUR INSIDE FRONT COVER PAGE ADVERTISEMENT FOR COMPONENT PRICES 


Ti 


<CHNOMATIC. Litp 


MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 


SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 
(Tel: 01 208 1177, Telex: 922800) 
305 EDGWARE ROAD, LONDON W2 


PLEASE ADD 50p p&p GH VAT 


(Export: no VAT, p&p at Cost) 
Orders from Government Depts. & Colleges etc. welcome. 


Minimum telephone order £5. if 


Detailed Price list on request. 
Stock items are normally by return of post. 
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MPSU02 


R BD136/37 40 | BFX84 35 58 ] VN46AF 95 J} 2N3055 
TRANSISTORS BD138/39 40 | BFX85/6 35 | MPSUOS 60] VN6SAF 110 | 2N3614 
AD142 120 4 BC181 30]8D140 (40 | BFY50/51 30 | MPSUO0G 60] VNS8AF 120 | 2N3702/3° 
AD149° 79: | 8C182/3. 10|8D144 190 | BFY52 30} mPSU52 65] VNS9AF 120 | 2N3819 
. AD161 42 | BC184 10] BD158 68 | BFY53 35 | mMPSU5S 60] ZTX300 13 | 2N3820 
250,- High Street, WATFORD, Herts. WD1 2AN, ENGLAND Abi62 42: | BCig2L. «10 | BD205/6 110 | BFYss/6 35 | mPsuse 601 27x301 16 | oNae22 
AF118 80: | BCI83L_- Ss 10 | BD245 «6S | BFYG4 «= 40. J TIP29A=— 32. | ZTX302_~=—s-16_ | 2N3904 
MAIL ORDER, CALLERS pee AFI39. 40: | BC184L_—«s« 10 | BD378. = 70 | BFY81 120] TIP29C }§=— 38 J ZTX303. ~—-25 - | 2N3906 
Ff 2: 7774/ 40588. Telex: AF239. 55 | BC186/7. 28] BD434 70 | BFY9O 80] TIP30A 35] ZTx304 17 | 40673 
: Tel. Watford (0923) 3 / 8C107_ 12 BD517 75 | BFY39. «= 50 | TIP30C_.—-37. | _ZTX314.— 25 
ALL DEVICES FULLY GUARANTEED. Send Cheque, P.O.s, Cash or Bank Draft} 8C1078 14 | 8212 10 | BD645 80 | BSX20 30 | TIP31A ~=—-38 | zTx326 «= 30 J, RF 
with orders. TELEPHONE ORDERS BY ACCESS/MASTERCHARGE ACCEP- BC108_ = 12, | BC2Z12L_— 12. | BDGSSA 150 | BSX26/29 45 | TIP31B = 39. |_ZTX341 30 | CHOK 
BC108B. 14: | BC213 10 | BD696A 150 | BSY26 35] TIP3IC 45] ZTx451 23 


TED. Government & Educational Establishments official orders welcome. P&P 
add 75p to all CASH orders. Overseas orders, postage at cost. Prices subject 
to change without notice. Orders normally despatched by return post. 


VAT Export orders no V.A.T. Applicable to U.K. Customers only. Unless stated otherwise, all 

prices are exclusive of V.A.T. Please add 15% to the total cost including P&P. 
We stock thousands more items. It pays to visit us. We are situated behind Watford Football 
Ground. Nearest Underground/BR Station: Watford High Street. 
Open Monday to Saturday: 9.00 am to 6.00 pm. Ample Free Car Parking space available. 


ELECTROLYTIC CAPACITORS: (Values in uF 500V: 10uF 52p; 47 78p; 63V; 0.47, 1.0, 1.5, 2.2, 3.3, 
4.7 8p; 10 10p; 15, 22 12p, 33 15p; 47 12p; 68 20p; 100 19p; 220 26p; 1000 70p; 2200 99p; 50 20p; 
100 17p; 220 24p; 40V: 6.8 15p; 22 9p; 33 12p; 330, 470 32p; 1000 48p; 2200 90p; 25V: 1.5, 4.7, 10, 
22, 47 8p; 100 11p; 150 12p; 220 15p; 330 22p; 470 25p; 680, 1000 34p; 1500 42p; 2200 50p; 3300 76p; 
4700 $2p; 16V: 47, 68, 100 9p; 125 12p; 330 16p; 470 20p; 680 34p; 1000 27p; 1500 31p; 2200 36p; 4700 
79p. 


BC108C = 14.-« | BC213L.—Ss 12. | BF115 45 | BSY95 35] TIP32A 43] zTx500 14 ES 
8C109. 12: | BC214.— «10 | BFI54/8 30 | BUI0S 180 | TIP32C §©=— 45 |: ZTX501/2 15 Mi 
BC109B «14: | BC214L «12 | BFI67. =. 35: | BU20S. 190 | TIP33A. = 70 | ZTX503.—Ss 18 I- 
BC109C 14: | 8C237/8 15 | BFI73 BU206 200 | TIP33C_ = 75 | ZTX504 «25 | niatur 
8C114/5 30 | BC2568 35 | BFI77 BU208 200] TIP34A = 85 | ZTX531 «25 

8C117/8 25 |8C307B 15 | BFI78 BUY69C 225 | TIP34C 105] zTx550 25] PCB 
8C137/9 40 }8C308 16] BFI79 MJ2955 90 | TIP35A 120 | 2N697 231 type 
BC140 38 |8C318 30 | BF184/5 MJE170 150 | TIP35C 130] 2N698 40 ¥P 
BC142/3 38 | 8C327/8 15 | BFI94/5 
8C147, 12: | 8C337/8 15 | BFI98/9 
8C147B 15 | 8C441/61 34 | BF200 


35 

35 

35 

40 

38 

12 | MJE180 150 | TIP36A 130] 2nN699 = 48. | tun, 

18 | MJE340 54 | TIP36C 140] 2N7072 © 25 | uz. 10u 

80 | MJE370 100] TIP41A = 50] 2n708 = 25. | 33y, 
BC148 12: | BC477,_— «40. | BF224A 40 | MJE371 100 | TIP41B = 52] 2N918 ~—-40. | ou, 
Bci4ss «15 | Bc516/7 40 | BF224B 40: | MJE520 TiP4a2A 55 | -2N1131/2 40] 330u, 
Bci49 12: | 8cs47/8. «12 | BF245 ~—«-50 | MJes21 Tipa2B. 58 | 2NI671b 160 

45 

50 

32 

40 

55 

35 

40 

25 

25 


96 

96 
Bciasc 615 | BC549c_~— 15 | BF256A MJE2955 99 | TIPI20 70 | 2N2160 325} imH, 1 
8C153/4 30 | BC556/7 15 | BF256B MJE3055 70 | TIP121/2 73] 2N2219a 28 
TAG-END CAPACITORS: 64V : 2200 120p; 3300 145p; 4700 245p; 50V: 2200 95p; 3300 155p; 40V: BC157/8 14 | BC558/9 15 | BF257/8 MPF102 40 | TIP141/2 120} 2N2220a 26 Roa 4 
4700 160p; 25V: 2200 70p; 3300 85p; 4000, 4700 75p; 10,000 250p; 15,000 270p; 22,000 360p: 16V; Bcis9 11_:«| BCY41/42 30 | BF259 30 : 
— BC160 46 | BCY58/59 36 | BF275 
POLYESTER CAPACITORS: Axial Lead Type SIEMENS pcb BC167A 14 | BCY70/71 18 | BF336/7 
400V: InF, 1n5, 2n2, 3n3, 4n7, 6n8 11p; 10n, 15n, 8n, 22n, 12p; 33n, 47n, 68n Fa BCI68C 12 | BCY72 =. 25 |_BF494/5 
16p; 150n 20p; 220n 30p; 330n 42p; 470n 52p; 680n 1pF 68p; 2u2 B2p. Type Miniature | Bciggc 12 | BCY78 30 |_BFR39/40 MPSAOS TIS /74 50 | 2N2483/A 27 | 74LS155 5 
160V: 10nF, 12n, 39n 11p; 150n, 220n 17p; 330n, 470n 30p; 680n 38p; TuF 48p; poly Capacitors BC170 20 | 80121 96 | BFR41/79 MPSAO08 TIS88A 50 | 2N2646 «946 | 74LS156 
1p5 45p; 2u2 48p; 4u7 58p. 250V BC171/2. 12 | 80124 115 | BFR8O/81 25 | MPSA12 TIS90/91 30] 2N2904/5 28 | 74LS157 | 
1000V: inF 17p; 10nF 30p; 15n 40p; 22n 36p; 33n 42p; 47n, 100n 42p. Oe Hes ones ri BCI73. 15 |. 8D131/32 65 | BFR98 106 | MPSASS uc734. 65 | 2N2907 28 | 74LS158 


BC177/8 16 | 80133 70 | BFX29 35 | MPSA56 VKi010 99 | 2N2926 = 10 |. 74LS160 
POLYESTER RADIAL LEAD CAPACITORS: 250 V FEED- THROUGH aciy9 29 |80135 46. | BFX8I a5 | mpsazo UNIOKMY gol oNaoate. toe'|| aSTeT 


MPF103 TIP147 120 | 2N2221a_- 26 22m, 3 
MPF104 TIP2955 70 | 2N2222 25 
MPF105 TIP3055 70 | 2N2368 25 
MPF106 TIS44/5 45 | 2N2369A 18 


7p 
18n, 22n, 27n, 33n, 


10n, 15n, 27n 6p; 33n, 47n, 68n, 100n 8p; 150n, 220n 10p; | CAPACITORS 4 74LS162 
330n, 470n 15p; 680n 19p; 1u 23p; 1u5 40p; 2u2 46p. 1000pF /450V. 39n, 47n 8p | CA3080E 70 |MB3756 440 | TOA1034 748257 74LS163 
10p__} 39n, 56n 2p | CA3081 190 | MC1204 250! | TDA1490 748258 74LS 164 


TDA2002 74S260 74LS165 
TDA2003 74S262 74LS166 
TDA2004 748274 74LS168 


TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary, Carbon, | 82n, 100n 11p 
| 
TDA2006 748275 74LS169 | 


S6V: 0.1yF, 0.22, 0.33 15p; 0.47, 0.68, | Track 0.25 W Log & Lin Values. 100V CA3086 60 
1.0, 1.5 16p; 2.2, 3.3 18p; 4.7, 6.8 22p; | 500 Q, 1 KQ & 2KQ (Linear only) 110n, 100n CA3089E 215 
10 28p; 16V: 2.2, 3.3 16p; 4.7, 6.8, 10] Single-Gang ............. 3p CA3090A0 375 
: ; 5KQ-2 MQ Single Gang Log & Lin.35p CA3123E 165 
9p; 10V: 15, 22 26p; 33, 47 50p; 100 | 5KQ-2M@Q Single Gang D/P Switch 95p CA3130 90 
80p; 6V: 100 55p. 5 KQ-2MQ Double Gang 89p CA3140 45 
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS Ces Oo een 
100V: InF, 2.4, 4nF, 10 6p; 15nF, 22n, | 0-25 W log and linear values 60 mm | TUF 34p 2u2 Bp CAS16) 180 
30n, 40n, 47n 7p; 56n, 100n, 200n 9} 5 KQ-500 K@ single gang 80p CA3162 450 
50V: 470nF 12p. Self Stick Graduated Bezel 45p ACCESS casige pid 
Rane OSC PRESET POTENTIOMETERS Orders FC353 175 
33nF, 47nF 5p;  100nE/30V. 7p. | 9-1W 1002 - SMQ Miniature Just phone your | FC525 = 5525 
200nF/6v 8p g PB; Vertical or Horizontal 8p orders through. HA 1336W 240 
: 0.25W 1002 - 3.3M@ horiz. larger 12p We do the rest =| HA1388 235 
POLYSTYRENE CAPACITORS: : 2 ICL71 71 
10pF to InF Bp; 1.5nF to 12nF 1p. | 2-2” 002-4.7MQ vert. 12p | Tel: 0923 50234 Hana se 
SILVER MICA (Values in pF) COMPUTER [ai SAA5050 875] ICL7611 99. 
2, 3.3, 4.7, 8.2, 10, 12, 15, 18, 22, 27, ICs 8224 SFF9634E 800 


CA3085 160 | MC1301 90 
MC1303 98 
MC1304P 260 
MC1310P 150 
MCi445 = 250 
MC145106 695 
MC1455 50 
MC1458 35 
MC1469 300 
MC1494 694 
MC1495 350 
MC1496L 70 


TDA2020 Eco 74LS170 

TDA2030 748281 74L$173 

7080701 748283 74LS174 

TL170 748287 74LS175_ 
TL430 748288 74LS181 
TL497A 748289 74LS183 
TL507 748299 74LS190 
TL509 748301 74L$191 
TLOSICP 1748365 74LS192 
TLO62CP 748373 74LS193 
TLOG4CN 95 ‘748374 74LS194 
TLO7ICP 40 748381 74LS195 
TLO72CP 75 748412 74LS196 
TLO74CN 130 748470 74LS197 
TLOBICP 35 748471 74221 
TLO82CP 55 748472 74LS240 


MC1709G 
1MC3302 
MC3401 
MC3403 
MC3404 
MC3405 


ICL7660 248 


SSSRSBIIRSFSSSRe 


B23 


sseestresas 


33, 39, 47, 50, 56, 68, 75, 82, 85, 100, 8225 SPO256AL2495 | 1CL8038C 345 | mc3422 TLOS3CP 75 748474 74L$241 
120, 150, 180pF sERener 2114-4 8226 TCM3101J £13] ICL8211A 225 | mc3423 TLO84CN 110 748475 425 | 74LS242 
220, 220, 250, 270, 300, 330, 360, 390, 2147 300 | 8228 310 | TMS2716 725] ICM7205A 1150 | \c3442 TLOSICP 60 748571 74LS$243 
470, 800, 820 21p each 2516 350 | 8243 290 | TMS4164 395} 1CM7207 475 | mic34g7 UA2240 120 748573 74.8244 
1000, 1200, 1800, 2200 30p each 3532 350 | 2950 e11_ | TMS4416-2595] 1CM7215 1050 | mcao16 UA78540 230 748245 
60p each 2564 600 | 82514 350 | TMS5100 600] ICM7216AJE22 | F10 300 | VAAI70_ 170 74LS00 25] 74LS247 
271.08 450 | 8253 370 | 'MS9927 £14] ICM7216B £22 | mFCe040 75 | UAA180 180 i 74LS01 25] 74LS248 
MINIATURE TRIMMERS Capacitors a716-5v 360 | 8255 400 | TMS9928 £16] ICM7216C £22 | mL924. 275 | ULN2003 90 jatso2 28 | 74LS249 | 
2-6pF, 27324 © 4580.1 8256C_ £15 | TMS9929 £16] 1CM7217A 750 | NeEsi5 «275 | ULN2004 90 740245 7403-25 | 74LS251 
u 2764-250 4701 82575 400 | TMS9980 £12] I1cM7224 £11 | NE529 ~—«s-.225 | ULN2283 150 '74C373 74L804 25 | 74LS253 
RESISTORS 27064 £10 | 8259 400 | TMS9995 £12] ICM7240 300 | NES31 160 | ULN2803 190 74LS05 25 | 741.S256 
27128-250 875 | 8271 £50 | UPD7002 725] ICM7555 105 | Nesa3K 225 | UPC575 275 74LS08 25 | 74LS257 
Pic eee EIIe lrieeeese 3042 590 | 9272 15 | UPD7007 725] Icm7556 150 | neEsaq —«-200 :| UPC1025H 375 jacsog 2g. | 74LS258 
RANGE VAL 1-99 100+ 4027 100 | 8282 450 | WO1691 £14] LA3350 250 | NESS5 25 | UPC1156H 295 74LS10 25 | 74LS259 
0.25W 292-4M7 E24. 3p 1p 4116 125 | 3283 oo | W0O1770 1995} LA4031P 340 | NeEsse 65 | UPC1181 425 74.811 25 | 74LS260 
O5W 202-4M7_ E12 3p 1p 4164-150 395 | 8284 550 | W02143° 850} LA4032 295 | NeEseo «= 350 | UPC1182 425 74LS812 25) 74LS261 
1W .202-4M7_—séEI2_—Ssé 4p 41256 = £48 | 8285 365 | Z80CPU 2.5M | LA4400 NES62B 410 | UPC1366 195 7413-35 | 74LS266 
1% Metal Film £24 5p 4416 425 | 8287 00 295 | LA4422 NES64 420. | XR2206 375 74aLs14.-—-50 | 74LS273 
100 + price applies to Resistors of each type not | 4532-3 250 | 8288 B11) I Ze0 8. CEUIM 1 LC7120 300 | Nes65A 120 | XR2207 400 74LS15 25} 74LS275 
mixed 4816-100n 200 | 8303 450 380] LC7130 320 | Neses = 155 | XR2211 575 74L$20 25] 74LS279 — 
: 6116-150 475 | 8304 350 | 280 CTC 285] LC7137 350 | Nese7v 140 | XR2216 74821 25 | 74LS280 
RESISTORS Network S.1.L. 6116L-120 528 | 8T26A gg | Z80A CTC 310 | LF347 50 | Nes70 410: | XR2266 : Jase a | 748283 
7 Commoned: (8 pins) 1002, 68002, 1K, 2k2, } 6147-100, 525 | 3127 150 | 280 DART 650 | LF351 60 | Ne571 400 |'ZN414 741824 50} 74LS290 
4K7, 10K, 47K, 100K 25p 6264 £16 | 8731 350 | Z80A DART | LF353 90] ess32 150 | ZN423E Jais26 28 | 74LS293 
8 Commoned: (9 pins) 1502, 1802, 2702, 3302, 6264L 15 895 | 8T95 90 800 | LF355 90 | NESS34A 160 | ZN424E 74LS27 25) 74LS295 
1K, 2k2, 4K7, 10K, 22K, 47K & 100K 26p 6303 £14 | 8T97N _—90._| 280 ADMaga25 | LF356 90} om335 650 | ZN425E 74.828 25) 74LS297 
DIODES BRIDGE 6502A 545 | 9602 220 | 2808 £8 4 LF357 100 | RC4136D «60: | ZN426E 74LS30 25| 74LS298 
nae 6502CPU 325 | AM26LS31C125 | 280 DMA 795 | LF398 = 495 | RC4ssg 65 | ZN427E 743250 | 74LS299_ 
AAII9 g | rectifiers 6503 600 | AM26LS33 150 | 280 PIO 250 7 LM10 325 | sse6a ZN428E 74LS33 25| 74/8320 ; 
AAI29. 10: | 1A/50V_ 18 6504 250 550} Am7910 £30 | 280A PIO315 7 LM301IA 30 | sa~g3z09 425 | ZN429E 240 741837 25] 74LS323 
AAY30 8 | 1A/100V 6505 600 | AY-5-1013 300 | 280 SIO-1 850 } LM307 45 | SAg3210 ZN459— 245 74L$38 25) 74LS324 ~ 
BA100 10 | 14/400V 6520 PIA 175 | CD4724 «150 | Z80 A SIO £9] LM308T = 75 | sag3o71 ZN1034E 200 74L840 «25 | 74LS347_ 
BY100 15: | }A/600V 6522 VIA 340 | Coms017 275 | 280 AS10-2 £9 § LM311 60 | SAB4209 595 | ZNI040E 665 74842 59 | 74LS348 
BY126 12 | 2A/50V 6530 £11 | Coms116 700 | 28002 CPU 00 LM318N 175 | sG34o2 295 | ZNA234E 925 74L847 go | 74LS352. 
BY127 10 | 2A/200V 6532 650 | 08748 £55 LM319 180 _ | SL490 350 74LS48 90 | 74LS353 
cRO33 198 | 2A/400V 75107/8 6545 RTC 899 | DM8131 475 LM324A 45 | SL6270CD 150 74Ls49 100 | 74LS356 
OAS 10 | 2A/600V 75110 6551 ACIA650_| DS3691N 500 LM3342 150 |iSL6370 170 25 741851 25) 74LS363 - 
oaa7 10 | 6A/100V 75114/5 6800 220] DS88LS120 395 {M3352 135 |'SN76013 _ 350 25 74L$54 25] 74LS364 * 
0A70 g | 6A/400v 75121/2 6802 275} ps8s20 110 | S85CMOS 95] LM337 275} |sN76023ND240 25 74LS55 25] 74LS365 
0a79 10 75150 6803 850} psge30 140 | 702 75| (M339 40 | |SN76033 350 25 74LS63 55] 74LS366 
OA81 10 | 10A/200V 2151 75454 6804 160} psgg31 125 | 709C 8 pin 35} LM348 60 ]1SN76227N 95 30 74LS73 30] 74LS367 
OA85 10 | 10A/600V 298} 75168 6805 670} psge32 200 | 710 48} LM349 125 ||sn76477 470 30 74LS74 35 | 74LS368 
OA90 g | 25A/200V 240 |. 78405, 520] c9364 800 | 741-8 pin 16] LM358 50. rH jais7s. ag. | 74L8373 
OA91 8 | 25A/600V 395 | 75199/3 2 £9365 £28 | 747C 14 pin 70} LM377 210 40 74LS76 40] 74LS374 1 
OA95 g | BY164 75188/9 FO1691 £15 | 748C 8 pin 30} LM379 495 | |SPO256AL 495 25 74L$78 49 | 74LS375 
0A200 8 ay 75022 FOI771 £15 | 7538 pin 185) LM380 = 115 | TA7120 140 25 74Ls83 70 | 7418377 * 
OA202 8 74 4\\} ER 75324 FD1791 £22 | 810 159} LM381N 175 | TA7130 150 25 74LS85 70 | 74LS378 
7NQ14 4 | Range: 2V7 to | 75325 FO1793 £23 | 9400CJ == 3754 [M382 = 200 | TA7204 150 5 74Lss6 -35] 74/8379 1 
1N916 5 | 39v 400mWw FD1795 £28 | ADCO808 £10} LM384 225 |'TA7205 90 3 74Ls90 «50 | 74LS384 4 
1N4001/2 5 8p each FD1797_ £28 | AY-1-1320 2259 LM386 = 110 J'TA7222 150 50 74/891 90 | 74LS385 
1N4003 6 | Range: 3V3 to FD1799 «£28 | AY-1-5050 99] LM387 200 | TAAGsiA 190 4 jatse2 55 | 74/8386 
1N4004/5 6 | 33V. 1.3W HD26501 75 | AY-1-5051 1607 [M389 160 | TAA700 275 35 74LS93 55] 74LS390 
1N4006/7 7 “45p each Hm6s45 755 | AY-16720 210] LM393_ 85 | TAAGOO = 395 35 74L895 70] 74LS393 1 
1N4148 4 Im6402 ~—s- 350) | AY-3-1350 350} LM394CH 380 | TAD100 159 25 74LS96 90} 74LS395 1 
1N5401 Pa TRIACS. Ba INS8060N 1250 | AY-3-8910 390] LM558 170 | TBA120S 70 50 74LS107 40] 74LS398 1 
1N5404. 14 THYRISTORS INS8154N £9 | Booklet for } LM725CN 300 | TBAS40Q 275 40 74LS109 45] 74LS399 1 
1N5406 15 5A/40V 32 MC1488 60 | AY-3-8910 200} LM733 65 | TBA550Q 330; 35 74L8112 45] 74LS447 
1N5408 19 5A 400V 40 MC1489° 60 | AY-3-8912 500] LM1458 45 | TBAG41BX 35 74L8113 49] 74LS465 1 
1844 9 5A 600V 48 MC14411 690 | AY-5-1317A630] LM1871 300: | or BX11_-290 20 Sarsi1a ap | 74L8490 1 
18921 9 8A 300V 60 MC14412 725 LM1875 475 | TBAG51 190 5 masta jarsiz2 70 | 74LS540 1 
6A/100V 40 8A 600V 90 MC3446 250 jULBBD 200): LB A200 3F 20 35 7as1g1. £11 | 7418123 100] 7418541 1 
6A/400V 50 12A 100V 78 Mc3447P_ 315. | CA3012 LM2907 395 | TBA8I10 95 5 J4asig2 250 | 74L8124 125] 748624 1 
6A/800V 65 12A 400V 96 MC3486 225 | CA3014 LM2917 325 |‘TBA820_ 80. 30 jasiea 200 | 7418125 100] 74LS629 1 
12A 800V 188 MC3487_.225_| CA3018 LM3900 70 _ | 'TBA920Q 200 30 745189 225|74LS126 50] 74LS640 2 
BT106 150 MC6845 625 | CA3019 LM3909N 100 }'TBA950 300 30 jasi94  280'| 7418132 74LS641 1 
BT116 180 MC6846 —-625_: | CA3020 LM3911 185 | /TBAS90Q 350 40 748195  320]74LS133 50] 74LS645 1 
Ci0eD 3g MK3886-2M £7 | CA3023 LM3914 300 |TBAS40 275 30 Jasise 395 | 748126 45 | 74LS668 
TIC44 MM5280D 695 | CA3028A LM3915 345 |'TCA220 350 90 748197 300] 74LS138 «60. | 74L S669 
TIC45 29 | 8iLs95 MM5303 635 | CA3035 LM3916 300 | 'TCA2700 350 65 74201 74LS139 60] 74LS670 
TIC47 35 | 8iLs96 MM5307 1275 | CA3036 LM13600 150 | TCA280A 220 74LS145 954 74LS673 
2N5062 «3._ | 81LS97 MM5387A 865 | CA3043 2754 LS7220 280 |\TCA965 180, 74L8147 165 74LS674 
33 | 81LS98 MM58174 875 |CA3045 385 M51513L 230 | TDA1008 310, 7418148 130 | 74LS682 
39 | 8202 MM74C922750 | CA3046 MS1515L 320 | TDA1010 235, 74LS151 70 | 74LS6384 
8212 RO-3-2513L700. | CA3059 MS1516L 475 | TDA1022 499 74LS153 70] 74LS687 
8214 RO-3-2513U750_ 4 CA3075 MB3712_ 200 | TDA1024 115 748184165 
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NTCHES | DIL SWITCHES 


VEROBOARD 0.1 in 


clad plain VQ Board 195 IDC CONNECTORS RELAYS 
Pp 
e: 2A, 250 V | (SPST) 4 way 6&p 6 way 80p 2% x 3% 9p — DIP Board 395p 
t 35p | 8 way 85p 10 way 100p 2% x 5” 110p — Vero Strip 5p PCB Female Miniature, enclosed, PCB mount. 
E 48p | (SPDT) 4 way 190p 3% x 3% 110p = Plugs : . Female Card SINGLE POLE Changeover 
3% x 5” 125p — PROTO DECs with Pins Pins Header Edge RL6-91 205 Q Coil; 12V DC (10V5 
3-MIN- ROTARY SWITCHES | 3% x 17" 420p 198 Veroblock 480p | latch. Strt_ Angle Plug Connect to 19.5 V). 10 A at 30 V DC 
3GLE (Adjustable Stop type) 4% x 17" 590p 275p S-Dec 360p i way bd bad ne 120p or 250 V AC 185p 
; 1 pole/2 to 12 way; 2p/2 to 6 way: Pkt. of 100 pins 55p  Eurobreadboard 5390p Bh way tae joe d Op a DOUBLE POLE Changeover. 6 A 
‘on/off 58p 3 pole/2 to 4 way: ‘4p/2 63 way4si Spot face cutter 150p Bimboard 1 575pi way 145p 1686p 125p Pp 0-10mA 30 V DC or 250 V AC 
c/over G4p Ys P Pin insertion tool 185p Superstrip SS2 1360p 26 way 175p 200p 150p 240p 0-50mA RL6-100 53 Q Coil, 6 V DC (5V4 to 
" centre off 85p ROTARY: Mains: 34 way 206p 236p 169p 320p 0-100mA 9v9) 190p 
“biased both ee ins Oe ONY 40 way 220p 2650p 19p 340p | Genoa RL6-111 205 Q Coil, 12 V DC (10V7 
105p | 4 Amp on/off 68p VERO WIRING DALO ETCH 50 way 236p 270p 200p 395p 0-1A to 19V5) 1935p 
r6tags 80p | ROTARY: (mak-a-Switch) PEN + spool 380p | RESIST PEN 60 way — — 2230p 495p 0-2A RL6-114 740 Q Coil, 24 V DC (22V 
‘centre off 8p | Make a multiway switch. Shafting as- | SP8re spool 7Bp | Plus spare tip 100p 0-25V to 37 V) 200p 
; biased por sembly has adjustable stop. Accom- Combs 8p ULTRASONIC 0-50V AC are ae 
P | modat to Swafers (max. 6 A’ F MODULATOR: 
F 3 positions’ | Cueva war + DP ewitch). FERRIC CHLORIDE | TRANSDUCER EURO CONNECTORS | o30v ac 6 MHz Standard ... 
pole/12 way + DP switch). S 
v/on 185p | Mechanism only 0p no) pea yee 40 kHz 395p Female Socket Male Plug "YU" 8 MHz Wideband... 
22 way 220p Pp IP Strt. Angle Strt Angle 475 
ts 7 ds 2 jp each 
WAFERS: (make before break) Pins Pins Pins Pins 
E 250 V: to fit the above switch mechanism. COPPER CLAD BOARDS DIN41617 CRYSTALS BUZZERS, miniature, _solid state 
r1A 14p | 1 pole/12 way; 2 pole/6 way; Fibre Single-  Double- 31way 1707p = — — hp 32.768KHz 100 6V; 9V & 12V 70p 
[1A c/off15p | 3 pole/4 way; 4 pole/3 way; glass sided sided DIN41612 100KHz 545 
TA 13p | 6/2 way 6p | 6” x 6” 100p 125p 2x32 200KHz 370 PIEZO TRANSDUCERS 
4BUTTON Mains DP 4A Switch to fit 45p | 6" x 12"  175p 25p A+B 2785p 320p 220p 2856p prea ted PB2720 60p 
rr . Screen 8 DIN41612 z 
Spacers 4p. S 
10 mm Button | DIL SOCKETS EDGE 2x32 1Semriz 40 | LOUDSPEAKERS 
“Jatching 150p | ROCKER SWITCHES Low Wire CONNECTORS A+C  296p 340p 240p 9300p | i5mHz 525 Miniature, 0.3W: 82 
[ latching 200p Prof Wrap 2x 18way 210p DIN41612 1.6MHz = 595 2in, 3%in, 2%in, 3in 80p 
| moment 150p | ROCKER: SA/250V SPST 2p 8pin 8p 2p 2x way 215p | 3x32 1gMHz 545 | 2%in, 402, 642 or 802 80p 
-Tmoment 200p | ROCKER: 104/250V SPOT 38p i4'pin 10p 38p phen mein A+B 1.8432M 230 
ROCKER: 10A/250V DPOT c/off 95 Y P 2.0MHz 225 
Non Locking | ROCKER: 10A/250V DPST with | 160i 10p  42p 2x way 25p | +C  360p 3680p 2680p 386P_ | 2asrm 20 | MONITORS 
to Make 15p q 85 18 pin 16p 2p 2 x 2B way 190p 3.278M —- 150 
to Break 25p |" P | 20 pin 20p 60p 2 x 30 way 310p eee RIBBON CABLE 3g791M 96 | Zenith ~ 12” Green or amber, Hi 
GITAST THUMBWHEEL SWITCH a ieee 2%) 36 way, — S60 Solder IDC price per foot | 3S85!M 30) Resolution Popular a, 18 
VITCHES Mini front mountin 4 pin:, 26p =. 70p 2 x 40 way 380p : Grey Colour W MICROVITEC 1451, Med-Res, 14 
ted DeSiSaiich Meolule 25 28 pin 28p  80p 2 x 43 way 450p V4pin 40p 997 | io way 5p 28p | a-voctouta 200 Colour RGB input. Connecting Cable 
palais B.C.D. Switch Module 5a |_40pin 3p  99P | -2 x 7S way G5Op._| John AAP IMP | 1G way 2p 40p | a.azaoreN 100 incl. £237 
5p each Mounting Cheeks (per pair) ANTEX SOLDERING IRON te cee 2390p es way 30p 50p ae0Mhz a0 a Fase ay Med fess AGB Colour: 
wal ; jz las flicker-free characters. leal tor 
'NSFORMERS sib pa ey eae SOCKET 28 way ee a0 5.}85MHz 300 BBC, Apple, VIC, etc. £225 (car.7) 
AV; 6:0:6V;, 9-0-9V; 12-0-12V; 15-0-15V Spare tips eeaotied size 100p Saaipich 2IF TEXTOOL SA way; ~ \60p) Bop: 6.0MHz 140 BS KAGAS 2s Asm cbover but Hip 
OLA 130p Suara Elements 245 gO wey DIL SOCKETS | 40 way 70p 90p |g iaaimuz 140 Resolution £310 (car.7) 
mounting. Miniature, Split Bobbin j ud divi foes Pp 50 way 85p 110p 6.5536MHz 225 @ Connecting Lead for KAGA £5 
: 2x 6V-0.25A; 2x9V-0.15A; 2x 12V- ANS ra ALL a Se P 64 way 100p 135p | 7.0MHz 150 @ Carriage £7 securicor. 
* 15V-0.18 235p SOLDERCON PINS eee 
2» 6V-0.5A; 2 x 9V.0.3A; 2x 12V-0.25a; | WOLTAGE REGULATORS | |... ;<; making SIL: 77, age tare teaivess 
ae Pee ce 280p 1A T0220 Plastic Casting or DIL Sockets D’ CONNECTORS Haare 8.08333M 395 BBC MICRO 
dard Split Bobbin type: type ve 100 pins 45 9 | 15 | 25 8.86723M 175 
2x BVO5A: 2x8V-04A; 2x 12V-038; | sy rate soe 7905 stp | 500 one 195 | MALE way | way| way] way} | S00MHe 150 WORD-PROCESSING 
SV-0. Pp P p. Solder lugs 55p| 80p |120p|150, .OMHz 
A: 2 4,.5V-1.3A; 2x6V-1A; 2x9V-0.6A; 15V 7815 45p 7912‘ 80p ALUM BOXES anole prs 110p 175p 295p 300p 1024MHz 200 PACKAGE 
2V-0.5A; 2x 15V-0.4A; 2x 20V-0.3A ee er ra ae ae : x air i - hele PCB pins 100p|100p|160p|250p| | 197... aca A complete wordprocessing pac- 
eS ; 245e isepipsel pooA Si fae Aes ones FEMALE 12528M 300 kage consisting of BBC Micro, 
A: 2x 6V-1.5A; 2x9V-1.2A; 2x 12V-1A; 100mA T092 Plastic package a Solder lugs 90p |125p |180p |275p 14.31814M_ 170 Zenith Green Hi-res Monitor 
x 4x 2" 105 
5V-0.8A; 2x 20V-0.6A — 385p (60p p&p) 5V 78L05 30p  79L05 50p P | Angle pins 150p|200p |260p |390p 15.0MHz 200 ¢ 


twin cased 200K Disc Drives, 
Wordwise, Watford’s DFS inter- 
face, Brother HR15 Daisywheel 
printer, Database package, 10 


x 4x 2%" 120p 
x 4x 1%" 99p 
x 4 x 2%" 120p 
x 2% x 1%" 90p 


A: 2x6V-4A; 2x9V-2.5A; 2x 12V-2A; 
15V-1.5A; 2x 20V-1.2A; 2x 25V-1A; 
30V-0.8A. 480p (60p p&p) 
cially wound for Multirail Computer PSUs 


6V 79L06 30p 

gv 79L08 30p 
12V 7812, 30p-—79L12 50p 
15V 78L15 0p 79L15 S0p 


PCB pins 100p|125p |195p |355p 


COVERS 
IDC 25way 75p| 70p| 70p] 85p 


A: Outputs +5V/5A; +12V, +25V, —5V, ICL7660 248p TAASSO 50p ‘D’ Plug Socket Discs, all manuals and cables. 
Vv at 1A 575p (60p p&p) LM309K 135p TDAI412 150p All Rees 2 
VA: 2x 12V-4A; 2x 15V-3A; 2 x 20V-2.5A; LM317K 250p 78HO5 + 5V/5A 560p seany (DU CONNECTOR RS232 Il you require is a mains power 
25V-2A; 2 x 30V-1.5A; 2x SOV-1A LM317KP 99p 78HI2 + 12V/5A ce Jumper Lead Cable Assembly point to have it up and running. 
> p&p charge to be added over and abo- pMzsi pele ZBHG ev a 18” long, Single end, Male 495p 
ur normal postal charge). 18" long, Single end, Female 525p a 
PTAA ere a ee 36" long, Double Ended, M/M 1025p Only: £1089 
4070 25 i 36" long, Double Ended, F/F 1050p 
MOS ion 5 pare ep 24y5A 88 112 x 8 x 3” 295p | 36" ong, Double Ended. M/F ___995p 116.0MHz_250 
4072 25 ISOLATORS 
an 8 OPTO ELEC RM CEs ep | AMPHENOL PLUGS | SPECTRUM 32K RAM 
RONI ILD74 145 OcP71 120 PLUGS (Male) IDC Solder 
4076 68 THO ; 1La74 275 (ORP12 86 24 way IEEE 465p 460p UPGRADE KIT 
on 2 LEDs with Clips SG TIL111/2/4 70 ieee oe 36 way Centronix 450p  475p 
TL209 Red TIL117 125 24 way Female 480p  450p 
Hea td TIL211 Grn a 4N33 Photo sexes Aes 36 way Centronic Upgrade your 16K SPECTRU M 
TIL212 Yel. Darlington 135 Female 470p 500p maa . . 
4085 60 T1L220 .2” Red 12 to 48K. Full fitting instructions 
4086 80 .2" Green, Yellow or . ; 
4089125 Amber 4 supplied. 
4093 37 0.2” Bi colour 
. 409470 Red/Green 100p COMPUTER CORNER ONLY: £22 
4095 95 Green/Yellow 115p 
4096 100 0.2" Tri colour 


EPSON RX80 Printer ...............-- 
EPSON RX80 F/T Printer .. 
EPSON FX80 Printer 
EPSON FX100 Printer ....... 
EPSON JX80 Colour Printer ... 
KAGA/TAXAN KP810 Printer . . 
KAGA/TAXAN KP910 Printer 
BROTHER HR15 Daisywheel... 
Cable for above printers to interface with BBC Micro....... £7 
li TEX EPROM ERASER — Erases upto 25 Eproms. Has a built-in 

safety switch 
@ SPARE ‘UV’ lamp bulb 3 
@ C12 Computer CASSETTES in Library cases ... 


g 
B 


Red/Green/Yellow 85 

Hi-Brightness Red 59 

Hi-Bri Green or 

Yellow 68 
55 
45 


& 
8 


Flashing red 0.2” red 
Square LEDs, Red, 
Green, Yellow 

Rectangle Stackable 
LEDs 

Red, Green or Yell 18 
Triangular LEDs 

Red 18 
Green or yellow 2 
LD271 Infra Red 46 


888s8 


SPECIAL OFFER 


EPROMS 


850 


RASSSNSSGSSSSSSSSRRRGGSRSRHRS 


a nie aaa be Red 'e @ 8%" & 9%" Fan Fold P (1000 Sheets) 2764 — 250s BK ERROMS: 27-2 
130 15 TIL32 Infra ue “Fan Fold Paper eets)..... 

140 | 4419 TIL78 Detector SS (Securicor Carriage charge BA printers is £7) 27128 — 250ns 16K EPROMS £8.75 
70 | 4422 TIL38 50 

275 | 4435 TIL100 rE 


BARGRAPH, Red 


RAMS 


110 | 4450 10 segments 
750 | 4490 See aren DISK DRIVES 6116LP — 150ns 2K RAMS £3.25 
57 | 4500 TIL312 3" CA 120 


DRIVES CASED WITH PSU & CABLES |6264LP — 150ns 8K RAMS _ £8.95 


TIL313 .3" CC 120 


5 
ReseeSSSeessesaay 


Keene separ ie Wren SO Sian! ee an Sa ae eee ee ee ee Se ee oe a ee Se ee ee ee Ne hy te ee Te 


42 | 4502 ve 

50 | 4503 Tat 8 CA Mao. | BCS100 — TEC Single sided 40 track 100 K 5%” Single Disc Drive 

110 Asp TIL729/730 140 £119 

60 | 4505 DL704 .3" CC 125 | M CS200 — Epson Double sided 40 track 200K 5 %4"’ Single Disc Drive 

co | sos 10 ee ee p ene BBC MICROCOMPUTER & 

38 | 4508 130 ENDS ned 120 | m CS400S — Mitsubishi Double sided 80 track 400K 5%” Single _ ACCESSORIES 

35 55 '3” Green CA 150 Dhivea,. Gs sesacbrstnacn absences seen eedesaihe Heshanee £149} BBC Micro Model B...... only £299 

ae = .6" Green CA 215 | ™@ CD400 — Epson Double sided 40 track 400K 5%’’TWIN ae We stock the full range of BBC Micro peripherals 

3" + 1 Red CA 150 drive 15 | Hardware & Software like, Disc Drivers (To lity 

es Stat Green CA 180 | mi CD800S — MITSUBISHI double sided 80 track 800K 5%" TWIN | Cumana & Mitsubishi), DiekoHes SI DHIEtEee BHR 

85 LCD 4 Digits 530 disc drives...........-+. Gessynia ucisip gist 2 sare c'Welegr sit)elsie sae oo Paper, Interface Cable, Dust Covers, Cassette 

2 LCD 6 Digits 625 | @ DFS Manual (comprehensive) ...........--.-- £7 (NO VAT) | Recorder & Cassettes, Monitors, Connectors, (Ready 
7 £10: @ TWIN Disc Drive CASE with Power Supply to house your own 


made Cables, Plugs & Sockets), Plotter (Graphic 


9 435 NEONS Drives i i i 

A Rectang ate Ge ee N.B. All single drives with power supply will be supplied in a twin ae ear His aaa let gral a 
2 995 REFLECTIVE Optical | C@S® for later inclusion of a second Drive. ROM, The highly sophisticated Watford’s 16K BEEB 
3 86 Switch type TIL139 225p 5% DISKETTES (Lifetime Warranty) _ DFS, WORDWISE, BEEBCALC, Software (Eductional 
6 45 SLOTTED Optical Switch @ 103M Diskettes Single side Double density Application & Games), BOOKs, etc, etc,. Please send 
7 245 similar to RS Comp.'s 10 3M Diskettes Double side Double Density . SAE for our descriptive leaflet 

4 a 295p N.B. Carriage on Drives (Securicor)............ 
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LINSLEY-HOOD 
CASSETTE RECORDER CIRCUITS 
Complete record and replay circuits for very high quality 
low noise stereo cassette recorder. Circuits are optimised 
for our HS16 Super Quality Sendust Alloy Head. Switched 
bias and equalisation to cater for chrome and ferric tapes. 
Very easy to assemble on plug-in PCBs Complete with 
full instructions. 


Complete Stereo Record/Play Kit... ....... £25.26 
NMUUMeters torsuite saticir fe corte oe apes each £2.30 
Reprints of original Articles... ........ no vat. 75p 


STUART TAPE RECORDER CIRCUITS 
Complete stereo record, replay and bias system for reel- 
to-reel recorders. These circuits will give studio quality 
with a good tape deck. Separate sections for record and 
replay give optimum performance and allow a third head 
monitoring system to be used where the deck has‘this 
fitted. Standard 250 mV input and output levels. Full 
details are in our lists. 

Reprint of Original Articles... ...... no vat. £1.30 


LINSLEY HOOD 300 SERIES 


AMPLIFIER KITS 
Ultra high quality, Mosfet output, Hi-Fi amplifier kits by 
this famous designer. Two models of identical appearance 
are available, one giving 35 watts per channel output, the 
other 45. Careful design has made these amplifiers capable 
of superb sound quality. The delicacy and transparency of 
the tone quality enables them to outperform, on a side by 
side comparison, the majority of commercial amplifiers. 
Building is very easy as almost all components are fitted 
on easily removed printed circuit boards. Subsequent 
setting up needs only a simple multimeter to obtain the 
full specified performance. Both kits come with very 
comprehensive building instructions. 
35:Watt:Complete Kit 2.0. scs2 as ad Aue 
45 Watt Complete Kit ..............0. £83.50 
Reprints of Original Articles from ‘Hi-Fi News’ no Vat. £1 


ALPS FF317U FM FRONT END 
Beautiful, precision made High Quality variable capacitor 
tuned FM Front End with Dual-gate MosFet. The tuning 
capacitor also has 2-AM Gangs and built in 3:1 reduction 
gear. Covers full FM range of 87 to 109 MHz. Supply 
needed is 12 V at only 30 mA Max. Inputs are provided 
for AGC and AFC signals. These have recently been 
on special offer from another supplier at £4 plus vat. 
OUR PRICE IS ONLY £3.99 INCLUDING VAT AND 
POSTAGE). Circuit if required... .......... 35p 


FOR QUALITY COMPONENTS 
BY MAIL ORDER 


ELECTROVALUE LTD 28 St. Jude's Road, Englefield Green, Egham, 
Surrey TW20 OHB Phone Egham (0784) 33603. Telex 264475 
North Branch, 680 Burnage Lane, Manchester M19 1NA 


Please mention this publication when replying 


current. 


RW57, RW58 


untested. 


POWER AMPLIFIER 

The very latest amplifier design, published in ‘Wireless 
World’ by the renowned John Linsley-Hood. This may 
now be taken as the standard by which the rest are 
judged! Our kit, approved by the designer, has massive 
heat sinks and power supply and includes all components 
needed to build. Case size 412 mm wide, 254 mm deep 
and 145 mm high. Automatic switched speaker protection 
is included as standard Cost of all parts over £120. Our 
complete stereo kit price £105.50. 


COMPLETE STEREO TUNER MODULE 
Three band LW/MW/FM Stereo Tuner fully assembled 
on PCB 165 x 85mm. Supplied with Ferrite rod aerial 
and band switch fully wired, Facility provided to drive 
tuning meter and stereo LED. Only needs 12 V DC 
supply. FM sensitivity. 2.5uV. Price only £7.99 inc. 
Vat and post. 


DGS001 2-MOTOR, SOLENOID CONTROLLED 
CASSETTE DRIVE. 

Fully solenoid controlled cassette mechanism suitable 

for Hi-Fi or digital use. With a logic control board the 

deck can be operated by lightweight touch controls 

or output from a micro. Ideal for applications under 

automatic control such as telephone answering machines, 

data loggers, automatic background music systems, 

remote control recorders and microcomputer program 

and data storage. Two motors and three solenoids control 

all functions including search in fast forward and rewind. 

Standard fittings include reed switch for auto shut off, 

3 digit counter, stereo R/P and erase Head. 

Overall size 176 mm x 130 mm x 75 mm, 

DGSO01 Cassette Mechanism. £37.25 Quantity prices 

on request. 

INF 140, Full technical specification and drawings £1. 


AM VARICAP DIODE BARGAIN 

Due to a fantastic bulk purchase we are now able to offer 
the super SMV2012 varicap diodes at unbelievable prices. 
These are a wide range diode for use in AM tuner appli- 
cations, They are also supplied in matched sets to elimin- 
ate tracking errors! Matched pair only 25p. Matched 4 
only 60p. 

AM TUNER COIL SET Set of 4 coils for long medium 
and short wave AM tuner. Coils are LW Osc, MW Osc, 
SW Osc and SW Aerial. Normally 30p each. OUR PRICE 
FOR THE SET ONLY 55p 

Application circuit using coils and matched pair of 


The prices quoted in my Catalogue are 
below normal trade price — some at only 
one tenth of manufacturers quantity trade. 
Just send large 24p stamped addressed 
envelope for free copy. 


Millions of components: thousands of different lines 
Rechargeable Nickel 
AA(HP7) 1.25 volt 500 mA. 
|.T.T. Mercury Wetted relay 20-60 VDC Coil. SPCo. 2 A. 79p or 10 for £7 
Clear L.E.D. illuminates Red, Green or Yellow depending upon polarity/ 


Oblong 5 x 2% mm Face 
5 mm Red Flashing L.E.D. 

Watch/Calculator/Lighter etc. Mercury Batteries 
RW52 (PX675) RW54 
RW56 (DH323, WH8) 


IN4004 or IN4006 Diodes 
TO5 or TO18 Heatsinks 
Clipover Heatsink for I/C or TO202 device 21 x 18mm 

20p or 10 for £1.80, 100 for £16.50 or 1000 for £155 
Heatsink for TO3 or Plastic Power 
KBS005/01/02 3 amp 50 V/100 V/200 V/bridge rectifiers 35p/36p/40p. 
10 off £3.20/£3.40/£3.70. 100 off £30/£31/£34. 
Plessey SL403 3 Watt amp. From Bankrupt source, hence sold as 


advertisem: 


Cadmium batteries (ex unused equipment) 


Set of four £2 


25p or 100 for £23 or 1000 for £200 
25p or 10 for £2.25 


Made by Ray-O-VAC 

30p each or 

10 for £2.60, 100 for £21 

300 for £6.50 

10 for 75p, 100 for £6.50, 1000 for £55 


19p. 10/£17.50, 1000/£165 


4 for 60p or 10 for £1.20p. 


SEND PAYMENT PLUS 17p SAE OR LABEL 


Postal orders/cash — prompt dispatch. 

Cheques require 9 days from a Tuesday banking to clear. 

Crossed postal orders and cheques — add 20p handling due to Bank’s 
increasing ‘commission’ on business accounts. 

Cheques drawn on Barclay’s Bank not accepted. 


Prices you would not believe before inflation! 


BRIAN J. REED 


TRADE COMPONENTS 
ESTABLISHED 28 YEARS 
164 St. Johns Hill, Clapham Junction, London SW411 41TQ. 
Open 11 am till 6.30 pm Tues. to Sat. Telephone 01-223 5016 


= LINSLEY-HOOD 100-WATT MOSFET HIGH QUALITY REPLACEMENT 


CASSETTE HEADS 


Do your tapes lack treble? A worn head could be the 
problem. Fitting one of our replacement heads could 
restore performance to better than new! Standard mount- 
ings make fitting easy and our TC1 Test Cassette helps 
you set the azimuth spot-on. We are the actual importers 
which means you get the benefit of lower prices for 
prime parts. Compare us with other suppliers and see! 
The following is a list of our most popular heads, all are 
suitable for use on Dolby machines and are ex-stock. 

HC20 Permalloy Stereo Head. This is the standard head 


fitted as original equipment on most decks ..... £5.11 
HM90 High Beta Permalloy Head. A hard-wearing, higher 
performance head with metal capability. ...... £8.06 


HS16 Sendust Alloy Super Head. the best head we can 
find. Longer life than Permalloy, higher output than 
Ferrite, fantastic frequency response ........ £9.91 
HQ551 4-Track Head for auto-reverse or quadrophonic 
use. Full specification record and playback head £9.73 
Please consult our list for technical data on these and 
other Special Purpose Heads. 


HART TRIPLE-PURPOSE TEST 


CASSETTE TC1 
One inexpensive test cassette enables you to set up VU 
level head azimuth and tape speed. Invaluable when 
fitting new heads. Only £4.66 plus VAT and 50p postage. 


Tape Head De-magnetiser. Handy size mains operated unit 
prevents build up of residual head magnetisation causing 
noise onplayback ..........00.00e0505 £4.54 
Curved Pole Type for inaccessible heads. ...... £4.85 


COMPONENTS 
We now list a wide range of individual components many 
of which are not available elsewhere. Send for your copy 
of our latest list which also gives further information 
on our Kits. 


Please add part cost of post, packing and insurance as 
follows: 


INLAND 
Orders up to £10 — 50p 


£10 49 — £1 p é 
cies EOF — £1.50 Surface or Air Post as required. 


OVERSEAS 
Please send sufficient to cover 


Personal callers are always very welcome but please 
note that we are closed all day Saturday 
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SMV 2092 Varicapsyi. cl ais.c0, sure ge cslsne, eu teas aes 35p 

SWitable'PCiBoard) § cine eee dae sus Doecen elise £1.50 

PC Mounting Wavechange Switch........... £1.60 
24 Hour Sales Line PLEASE ADD VAT mo 
(0691) 652894 TO ALL PRICES ENG 


vertisement 


DUALITY COMPONENTS FROM CRICKLEWOOD! This list contains only a 
RACTION OF OUR STOCK, which is constantly being updated. Prices quoted 
re for “‘one-offs’’-quantity discounts by negotiation. Official orders from Schools, 
‘olleges Govt. Dept etc welcomed. WE SPECIALISE IN CREDIT CARD PHONE 
YRDERS. A quick call will check stock position and current prices. Add 60p p&p 
+ 15% VAT to all orders. All in-stock items despatched same day unless notified. 


>RICES SUBJECT (ee ig FREE CAT.| 


TO CHANGE 


10/16V 
10/35V 
15/16V 
15/25V 
22/6.3V 
22/16V 
33/10V 
47/3V 
47/6.3V 
47/16V 
100/3V 


21p 
31p 
28p 
32p 
29p 
32p 
34p 
35p 
34p 
99p 
35p 


ARBON FILM 
@ HIGH STAB 
“OW NOISE 


AETAL FILM 
_TRASTABLE 
4W EXTRA 
_OW NOISE 
0 Q to 1 MQ 
0 E24 3p 


ELECTRO 
LYTICS 
Mainly 

Panasonic 


OW OHMIC 
SLAZE 0.5W. 


AXIALS (Wires 
each end) 


0. 22WU to 
8.22 
4 Vp 
IRE WOUND 
N CERAMIC 
2 SERIES 
to 3W 0.222 
3302 29p 
to 7W 0.472 
6K8 — 34p 
to NW 18 
33k 44p 


ITARY POTS. 
LOW NOISE 
»” SPINDLES 
£3 SERIES 
7 to 2M LIN 
49p 
7102M LOG 
49p 
s above with 
P Mains: 
nitch 99p 
5 above stereo 
1,30p 
PRE SETS 
PIHER 
JUSTPROOF) 
£3 100 2 to 
10 M& 
imi Vert 12p 
im Horiz  12p 
andard Vert 
14p 
andard Horiz 
4p 
CERMET 20 
TURN 
PRECISION 
PRESETS 
« “E3 SERIES 
82 to =S00K 
99p 


CERAMIC 
100 V 
DISC (PLATE) 
/ £12 MICRO 
MINI 
TYPICALLY 
£ 5% 

pF to 10nF 6p 
OLYCARB 5% ene 
SIEMENS Be 
7.5 mm aa 
AINIBLOC E12 16 
250 V a 
nF to 6n8 8p 16 
n2 10 47nF 9p 10 


1 
r2p[100 18 


OOnF to 150nF 16 
13p 10 

80nF to 270nF 16 
16p 

30nF 10 390nF 
25p 

7OnF to S60nF 


80nF 

uF (10mm) 40p 

‘POLYESTER 

250V RADIAL 
(C280) 

OnF, 15nF, 

2nF ,33nF, 

‘TnF ,68nF, 

00nF Ip 

SOnF,220nF 

. 10p 

30nF,470nE 


80nF 
HE 
5 uF 
2uF 
FEED 
| THROUGH 
nF 500V 35p 
HIGH 
VOLTAGE 
Capacitors 
please enquire 
many types in 
stock 


TANT BEADS 
1/35V 14p 
22/35V.-14p 
33/35V 14p 
47/35V.—-14p 
68/35V. 4p 
14p 
14p 
18p 
20p 
21p 


RADIALS 
(Wires one 


74100 
74104 
74107 
74109 


74110 
74116 


please ask 
for free 
catalogue 


please ask 
for free 
catalogue 


6502 


6802 
6809 
8035 
8039 
8035 
Z80ACPU 
Z80BCPU 


2.95 
7.95 


MEMORIES. 


2114 
2532-300N 
2532-400N 
2564 

2708 

2716 

2732 
2764-250 
27128-250 
4116 150N 
41g 
4164-150 
6116 

6810 


2.50 
3.49 
3.45 
7.74 
2.99 
3.45 
4.35 
4.95 
6.14 
1.25 
4.65 
3.96 
4.20 
1.55 


MISC LOGIC 


ADC0804 
ADCO0816 


5.85 


20.80 


ZB80ACTC 2.99 
Z80ADART 
7.99 
3.19 
3.49 
7.99 
6.89 
4.55 
please ask 
for free 
catalogue 


Z80APIO. 


Positive — 

100mA 
78LO5A 
78L12A 
78L15A 
78L24A 


1 Amp T0220 

7805T 55p 
78127 55p 
7815T 55p 
78247 55p 


Negative 
100mA TO92 
79L05 49p 
79L12 49p 
7915 49p 


1 Amp T0220 
65p 
65p 
65p 
65p 


please ask 
for free 
catalogue 


2N3053 
2N3054 
2N3055 
2N3055H 
2N3439 


2N3440 
2N3441 
2N3442 
2N3553 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
2N3707 
2N3819 
2N3820 
2N3866, 
2N3903 
2N3904 
2N3905 
2N3906 
2N4036 


2N4037 
2N4240 


2N4400 
2N4401 
2N4402 
2N4427 


2N4870 
2N4871 


2N5245 
2N5246 
2N5247 
2N5248 
2N5249 
2N5296 
2N5298 
2N5401 
2N5415 


2SC1306 
2SC2078 
280313 


BC213L 
BC214 
BC214L 
BC300 
BC301 
BC302 
BC303 
BC327 
BC394 
BC440 
BC441 
BC447 
BC448 
BC449 
BC460 
BC461 
BC478 
BC479 
BC546 
BC547 
BC548 
BC549 
BCS550C 
BC557 
BC559 
BC560C 
BC639 


BD240C 
BD241A 
BD241C 
8D242A 
BD242C 
8D243A 
8D243C 
BD2244A 
BD244C 
BD245C 
BD245C 
BD246C 
8D249A 
80249C 
BD250A 
BD250C 
BD410 
BD419 
8D420 
BD433 
8D434 
BD435 
80437 
80438 
80439 
BD440 
BD441 
80442 
BD529 
80530 
BD535 
BD536 
80537 
8D538 
80539 
BD540 
80651 
BD652 
BD675 
BD676 
80677 
80678 
80673 
80680 
80711 
80712 
BDX32 
BDX33A 
BDX33C 
BOX34A 
BDX34C 
BDX668 
BDX678 
BDY54 
BDY5S 
BDY56 
BDYS7 
BDYS8 
BFI79 
BF180 
BFI98 
BF199 
BF200 
BF244A 
BF2448 
BF245A 
BF2458 
BF246 
BF246A 
8F2468 
BF247A 
8F2478 
BF254 
BF255 
BF256A 
BF2568 
BF256C 
BF257 
BF258 
BF259 
BF457 
BF458 
BFAS9 
8F900 
BF961 
BFRSO 
BFR91 
BFS6I 
BFS98 
BFT6S 
BFX29 
BFX30 
BFY50 
BFY51 
BFY52 
8SV81 

| 8sxig 
8Sx20 
8SX21 
BUI04 
BU105 
BU108 
8U109 
8U126 
8U204 


1.99p 
1.65p 
86p 


CRI 


elektor june 1985 


40 CRICKLEWOOD BROADWAY 
LONDON NW2 3ET 


01-452 0161/01- 450 0995 TIx:914977 


1N4003 
1N4004 
1N4005, 
1N4006 
1N4007 
1N4148, 
1N5401 
1N5402 
1N5404 
1N5406 
1N5407 
1N5408 
BA102 
BAIIS 
BA133 
BA138 
BAI55 
BAI56 
BA157 


BUY18S 4.75p 


MJE2955 2.52p 
MJE2955T 95p 
MJE3055. 2.42p 
MJE3055T 69p 
MPSA0S —17p 
MPSA06 —17p 
MPSAI229p 
MPSA13 
MPSA14 
MPSA20 
MPSA42 
MPSA43 
MPSASS 
MPSA56 
MPSA92 
MPSA93 
MPSLO} 
MPSL51 
MPSU0S 
MPSUO6 
MPSUO7 
MPSUSS. 
MPSUS6 
MPSU57 


TIP29A 
TIP29C 
TIP30A 
TIP30C 
TIP31A 
TIP31C 
TIP32A 
TIP32C 
TIP33A 
TIP33C 
TIP34A 
TIP34C 
TIP35A 
TIP35C 


ZTX109 
2ZTX300 
ZTX301 
2TX302 
2TX303 
2ZTX304 
2ZTX310 
2TX312 
2TX313 
2TX314 
ZTX320 
2TX330 
27X34) 
ZTX450 
2ZTX500 
2TX501 
2TX502 
2TX503 
ZTX504 
ZTX510 
2TX531 
ZTX650 
ZTX651 
ZTX652 
ZTX653 
ZTX750 
2TX751 
ZTX752 
2TX753 


DIODES 


BAI58. 
BA159 
BA182 
BA201 
BA202 
BA316 
BA317 
BA318 
BAX13 
BB105 
BB109G 
BY126 
BY127 


please ask 
for free 
catalogue 


THYRISTORS 
4.8 & 12 Amps 
Texas T0220 


TRIACS. 
Texas 400V 
T0220 Case 


ZENER’S 


£24 WIRE 
ENDED 
400mW 2V2 to 
47V 7p 
1.3W 3V3 to 
82V 14p 
2.5W 7V5 to 


BRIDGE 


(PIV shown 

in brackets) 

1% amp type 
WO01(100)  28p) 
W02(200) 34p! 
WO04(400)  33p! 


2 amp type 
Square 
with hole 
$01(100) 46p) 
$02(200) 
$04(400) 


6 amp 
Square 
with hole 
PWO01(100) 95p 
PW02(200) 99p 

Pwo4(400) 


25 amp type 
Metal clad 
with hole 

KO1(100) 2.62p 
KO2(200) 2.75p} 
KO4(400) 3.25p| 
KO6(600) 4.10p) 
BYW64 35A 

400W 4.50 


Many weird & 
wonderful 
devices in 

stock, inc var 
shaves & sizes 
of LEDS. 

R = Red 

G - Green 

Y = Yellow 


Large diffused 
V+ 

RSD 

G50 

Y5D 


10p 
16p 
16p 


Smail diffused 
R3D 

G3D 
Y3D 


Micro 0.1" 
RIM. 21p 
GIM 23p 
YIM. 23p 


Large clear 
RSC 14p 
GSC 19p 
Y5C 19p 

Super bright 
high efficiency 

Large (100 
times brighter) 
RSU 53p 
GSU 53p 
Y5U 53p 


Rectangular 
Stackable 
LEDS 
2p 
23p 
25p 


R5R 
GSR 
YSR 


please ask 
for free 
catalogue 


LIN ICs 


AY 15050 
AY38910 
AY38912 


CA3046 
CA3048 
CA3059 
CA3080E 
CA3090AQ 
CA3130E 
CA3130T 


CA3140E 
CA3140T 
CA3240E 


HA1366W 
HA1388. 
HA1389 
HA1389R 
HA1392 
HA1397 


1CL7106 
1CL7107 
1CL7611 
1CL8038 


1CM7555, 
1CM7556 


L200C 

LA4201 
LA4400 
LA4420 
LA4430 
LA4440 
LA4460 
LA4461 


LF347 
LF351 
LF353 
LF355 
LF356 
LF357 
LF398 


LM10CH 
LM11CH 
LM301AN 
LM304H 
LM307N 
LM308N 
LM309K 
LM311N 
LM317K 
LM317T 
LM317HVK 1080 
LM324 
LM334Z 
LM335Z 


IP} LM337K 


LM337T 
LM339N 


Ea =TRANS- 
173 
599 
7m 
119 
139 
175 
240 


LM348N 
LM349N 
LM350K 
LM379S, 
LM380N 14 
LM380N8 
LM381AN 
LM382N 
LM383T 276 
LM384N 275 
LM386N 97 
LM387N 189 
LM388N 160 
LM391N60 155 
LM391N80 175 
LM392 

LM396K 


All with 240V 
primaries 
100mA 
606V 
909V 
120 12V 
150 15V 
6VA 
6V 


1.89 
2.19 
2.39 
2.49 


4.30 


LM723CH 


LM723CN aM 


4.30 


LM725CH 
LM725CN 
LM741CH 
LM741CN 


LM741CN14 


LM747CN 
LM748CH 
LM748CN 
LM1877 
LM 1886, 
LM1889. 


LM2902 
LM2907N 
LM2907N8 
LM2917N 
LM2917N8 


LM3900 
LM3911 
LM3914 
LM3915 
LM4250 
LM13600 
LM13700 


MC1408 
MC1466L 
MC1468 
MC3340 
MC3446 
MC3357 
MC4044 
MF10 


NE529 
NE531N 
NES43N 
NES44N 
NESS5 
NES5S6 
NESS8 
NES60 
NES65 
NES66 
NES67 
NE570 
NES71 
NE5532AN 
NESS34A, 


RC4194 
RC4195 
RC4558 


SN76477 
SN76003 
SN76013 
SN76023 
SN76033 


TA7204 
TA7205 
TA7222 
TA7227 


TBASOO 
TBA510 
TBA520 
TBAS530 
TBAS40 
TBAS5O 
TBAS60C 
TBAS70 


TOA1002 
TDA1003 
TDA1010A 
TDA1022 
TDA1024 
TDA1097 
TDA1151 
TDA2002 
TDA2003 
TDA2004 
TDA2020 
TDA2030 
TDA2611 
TDA4600 
TODA7000 


TLO61 
TLO62 
TLO64 
TLO71 
TLO72 
TLO74 
TLO81 
TLO84 
TL494 
TL397 


UA759 
UAAI70 
UAA180 
ULN2003 


UPC575C2 
UPC1156H 
UPC1182 
UPC1185 
UPC1186 
UPC2002 


XR2206 
ZN409 


ZN4144 
2N1034 


12V 
» 15V 
» 20V 

SOVA 
» 12V 
* 15V 
~ 20V 
» 30V 
» 50V 


4.30 
4.30 
4.30 


8.95 
8.95 
8.95 
8.95 
8.95 


please ask 
for free 
catalogue 


266 


69 
209 
299 
299 
289 
164 
164 


278 
325 


‘Onn 
COPPER 
TRACKS 

2.5x3.75 
25x5 
1.1 
3.75x3.75 
11 
3.75x5 
25x17 
3.27p 
3.75 x17 
42 
4.79x17 
5. 
VQ Board 
2.1 
DIP Board 
3.95; 
Track Cutter 
1.6. 


Pin Insertor 
A 


Vero Wiring 
Pen & Spool 
3.35 


Spare Spool 
75) 
6p 


please ask 
for free 
catalogue 


Combs 


FERRIC 
CHLORIDE 
Quick 
dissolving 
Enough to 
make over 
1 litre 1.75p 


ETCH RESIST 
TRANSFERS 
1 Thin lines 
2 Thick lines 
3 Thin bends 
4 Thick bends 
5 DIL pads 
6 Transistor 
pads 
7 Dots & holes. 
8.0 1" edge 
connectors 
9 Mixture 
Any sheet of 
above 39p 


GRADE ONE 
GLASS PCB 
SINGLE 
SIDED 

178 x 240mm 
1.85p 
420 « 195mm 
2.55p 
420 = 245mm 
3.75p 
DALO ETCH 
RESIST PEN 
+ spare nib 
1.295 


PHOTO 
SENSITIVE 
PCB 
Ist Class 
Epoxy Glass 
for better 
results than 
spraying 
expose to UV 

Single sided 

100 = 160 2.25p 
100 x 220 2.65p 
203 = 114 2.55¢ 
233 = 220 5.75p 
Double sided 

100 x 160 2.35p 
100 x 200 2.95p 
203 x 114 3.05p 
233 = 220 6.45p 


Developer for 
above (do not 
use Sodium 
Hydroxide) 
500m! 3.19p 
please ask 
for free 
catalogue 


Ip 
752 UHF 31p 
75.2 VHF 31p 


SOLDER 


ANTEX 
SOLDERING 
IRONS 
C250 (15W) 


5.60p 
XS$250 (25W) 
5.90p 
Iron Stand 
1.99p 
Elements 
(State Iron) 


.50p 
C240 Bits 
No 2 (Small) 


99p 
No 3 (Med) 

9p 
No 6 (Micro) 


XS240 x 25 
Bits 

No 50 (Small) 
99p 

No 51 (Lge) 
S8p 

SOLDER 

125 gms 
18swg 3.10p 
22swg = 3.35p 


PLUGS & 
SOCKETS 


‘D’Connectors 
25 Way 
Solder 

1.60p 

2.09p 


Male 
Female 
PCB 
Wire-Wrap 
Male 1.60p 
Female —2.09p 
Covers 1,00p 
Phono plugs 
Bik. Red. Grn. 
Wt or Yell 15p 
Line Skts 15p 
Chas Sktx1 16p 
Dual Skt 30p 
Quad Skt 40p 
Scart plug 1.30p 
Scart skt. 58p 


ZIF SOCKET 


SWITCHES 


TOGGLE 
(MIN) 
SPST 
SPOT 66p 
OPDT 79p 
OPOT C.OFF 


63p 


4PDT 
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AUDIO MODULES AT THE LOWEST PRICES 


Now Distributed by Riscomp 
POWER AMPLIFIERS PRE-AMPLIFIERS & MIXERS 


AL 1030 (AL30) - Low cost general purpose 10W/ PA 207 - A quality stereo pre-amplifier and tone 
80hm module, supply voltage range 18-30V. control unit suitable for driving any of the above 
amplifiers. Operates from a supply rail of 40-70V. 


£3.30 + V.A.T. 


AL 1540 - At 15W/80hm medium power module 
incorporating over-load protection. Operating 
voltage range 20-40V. 


£13.95 + V.A.T. 


MM 100 - 3 input mixer featuring individual level 
controls, master volume, treble & base controls, 
with inputs for microphone, magnetic pick-up 
and tape or second pick-up oe ectatlel Operates 
from 45-70V. 


£3.65 + V.A.T. 


AL 2550 (AL60) - Compact 25W/80hm module for 
domestic applications with a distortion figure of 
.06%, operating voltage range 28-50V. 


£10.95 + V.A.T. 


£4.25 + V.A.T. 


AL 5070 (AL120) - Top class 50W/80hm module 
with self-contained heat sink and_ built-in 
protection circuitry, produces really 1st class 
sound with a distortion level at an incredible 
02%. 


MM 100G - As MM 100 except inputs are for 2 
guitar + microphone. £10.95 + V.A.T. 


POWER SUPPLY 

SPM90/45/55/65 - A stabiliser module available 
in 3 voltages, 45/55 & 65V providing a stabilised 
output of up to 2A and providing a superior 
performance especially with the higher power 
audio modules. (Requires an appropriate 
transformer + reservoir capacitor). 


€.. 
£5.75 + V.AT. 


% All modules supplied with a 3 
comprehensive Data Sheet. 
Dept. EK6 


Ga) RISCOMP s:rorry nono. 
LIMITE} 


£10.50 + V.A.T. 


AL 12580 (AL250) - A rugged top of the range 
module providing output powers of up to 125W 
into 4ohms which employs 4 heavy duty output 
transistors to ensure a stable and_ reliable 
performance. Currently used in disco units, public 
address systems, juke boxes and even domestic 
Hi-Fi. 


£14.70 + V.A.T. 


Order by post, order by ‘phone 
Add 15% V.A.T. to all prices 
U.K. orders add 70p post & packing 


Export orders - post & packing at cost BUCKS 


Tel: (084 44)6326 


NEWRAD INSTRUMENT CASES LTD 
Unit 19, Industrial Estate, Gore Road 
New Milton, Hants BH25 6SJ 
Tel: New Milton 0425 621195 


WE HAVE INCREASED THE RANGE OF 
OUR SUCCESSFUL NM40 ENCLOSURES 


PRICE 
£16.50 
18.60 
18.50 
18.00 
20.00 
22.00 
20.30 
24.50 
27.40 
25.00 
29.00 
35.00 


HEIGHT DEPTH 
150 
250 
300 
150 
250 
300 
150 
250 
300 
150 
250 
300 


Beautifully made 19 inch Rack Mount- 
ing enclosures complete with heavy 
gauge chassis and top and bottom 
covers. Front, Side and Rear panels are 
aluminium and flat for easy machining. 
These panels are located with heavy du- 
ty aluminium extrusions. Front and Rear 
panels are satin anodised. Covers are 
finished in cream. 


PRICES ARE EXCLUSIVE OF VAT. P&P £3.00 
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M ELECTRONIC COMPONENT @ 

H COMPUTER & SOFTWARE SPECIALIST @ 

382-386 EDGWARE ROAD, LONDON W2 1EB 
Telephone 01 723-4242 


Mullard seice alfac atten C2 ca 020 ¢rimsontiektrik COEEED thandar = 


THE PRICE 1S RIGHT 


74LS374 £ 0.65 
2147 £ 1.95 
6116-3 £ 3.90 
4164-15 £ 3.50 
6264LP-15 £11.50 
2764-25 £ 4.50 
27128-250n/s f 8.50 
27256-250n/s £21.00 
41256-15 £12.50 
Z80ACPU £ 3.10 


Please add 70p postage & packing to all orders and add 15% 
VAT to total 
All components brand new/full spec. 


TRADE AND EDUCATIONAL ENQUIRIES WELCOME 


Bradley Marshall's new premises 
offer you expert friendly advice 


The Elektor 
Software 
Service 


(see readers’ service pages) gives details of TV games on cassette and 
on software on EPROMs. 


A new addition to our series of software cassettes for the TV games 

computer has just become available. Like its three precedessors, the 

present one, number 011, offers fifteen games for the whole family. 

* Snakes and ladders — reach square 100 before your opponent(s). 

* Molebasher — catch as many moles as you can. 

* Snap — try to beat your opponent in deciding whether two pictures 
on the screen are identical. 

* Mazes — escape from the maze before your time is up. 

Asteroids — try to survive for as long as possible by avoiding the 

asteroids. 

* Dragster — complete nine laps in the shortest possible time. 

* Omega landing — land your spacecraft in a hostile environment! 

Break-out — twenty-four variations on ‘bursting balloons’ contained 

on cassette 010. 

Tiny Tim — remove enough rocks and you reach the lovely girl! 

Horse race/jackpot — two simple games of chance. 

Newton — catch as many apples as possible. 

Horse races — eight variations of show jumping. 

Painting — colour the screen without being bitten. 

Submarine/racing — two different games: in the first, the submarine 

tries to sink as many ships as possible; in the second, a racing car 

must avoid other cars on the track for as long as possible. 

Cosmic adventure — a three-part game: first, destroy twelve 

meteorites; second, land under enemy fire; third, find the nuclear 

reactor in the underground maze. 


* 


eR Rk Ok Ok * 


* 
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The Texas Instruments Electronic Library 


~ Words from thewise 
for beginners to butts. 


Semiconductor 
Publications 
Optoelectronics Data Book 
.984 edition. 443 pages £5.00 
Optoelectronics Theory and 
Practice. Ist edition 1976. £6.00 


Casebound 434 pages 
Linear Control Circui 
984 ne 758 oe ins £9.00 
Vo. ula 

We ie re £4.50 
Display Drivers Handbook 

1984 edition. 170 pages £5.95 
MOS Memor 

1984 cane 436 ae £6.95 
The Bipolar Microcomputer 
Compone Da 

3rd ee, regret emer £4.50 
Inte: e Circuits 

and aes 1981. oa pages £7.00 
High ed CMO 

sana ee : £6.95 
TTL 7th European Edition 

1984 edition. Vol 1. 1/20 pages £9.00 
TTL 8th European Edition 

1984 edition. Vol 2. 820 pages £8.00 
Supplement to TTL Vol. 2 

1984 edition. 263 pages £5.60 
The Bifet Design Manual 

1984/85 edition. 93 pages £3.95 
Fundamentals of Micro- 
computer Design. 

1982 edition. 584 pages 

9900 Family Data Book 
1981 edition. 770 pages 

The Power Semiconductor 
2nd edition 1982. 890 pages 
Software Development 
aera pages £12.90 
rT: 32010 Users Gui 

hea cieag hy pane of £14.95 
‘TELECOM Circuits Data Book 

| 1985 edition. 33? pages £12.00 
:How to use Surface Mount 
Technology 

1984 edition. //? pages 
-DFT/FFT and Convolution 


Algorithms 
1985 edition. 232 pages £27.00 


£9.00 
£10.00 
£9.00 


£5.95 


To: Texas Instruments Ltd., PO Box 50, Market Harborough, Leics. 


Please send me the following publications: 


The TI Electronic Library was specially 
developed and written to give you an in-depth 
knowledge of today’s world of electronics. 

Each book (and there are over 40 on offer) 
is comprehensive, yet easy to understand. 

As informative for the electronics buff as for 
someone who's simply interested in what's going 
on today. 

Together this library will give you the most 
complete range of titles available. Take advantage 
of our range and choose the book, or books you 
want from the titles below. 

You'll find whole new worlds of advanced 
technology unfolding before you. 


Fault Diagnosis of 
Digital Systems 


1983 edition. 
Softbound 270 pages. £8.75 


e= e e ° ° 
Basic Electricity Series 


Basic AC Circuits Ref. LCW 8168. 
Casebound 560 pages. £9.50 


Basic Electricity and DC Circuits 
Ref. LCW S8161B. 
£10.75 


Casebound 924 pages. 
Basic Electricity Series 
Video Courses 
PAL: VHS, Betamax and U-Matic 


Basic AC Circuits £995.00 
Basic Electricity and 
DC Circuits £995.00 


*NEW TITLES IN 1985 
How to order 


Fill in the coupon or if someone else has 
already used it, simply: 
1. List title and quantities required. 
2. Calculate total order value. Add £1.50 for 
postage and packing. 
3. Send the list, plus your cheque payable to: 
Texas Instruments Ltd., PO Bex 50, Market 
Harborough, Leicestershire. 
Allow 30 days for delivery. 
Technical Publications 
Catalogue 
Tick the box in the coupon 
if you would like a free copy 
of our detailed guide to all 
publications listed above. 


Technical Publications Catalogu 


[TITLE QTY 


TITLE OTY 


Registered office: Texas Instruments Ltd., Manton Lane, Bedford MK41 7PA. Registered number: 574102 England. 
es eee ee ee ee eee ee 


Understanding Series 
*Understanding Electronic Control 
of Energy Systems 
Ist edition. Ref. LCB 6642. 
Softbound 272 pages. 


£4.50 


*Understanding Electronic 
Security Systems. 
Ist edition. Ref. LCB 7201. 
Softbound 128 pages. 


*Understanding Telephone 
Electronics 
Ist edition. Ref. LCB 7141. 


Softbound 288 pages. 


Understanding Solid-State 
Electronics 

3rd edition. Ref. LCC 3361. 

Softbound 282 pages. £4.50 
Understanding Digital Electronics 
Ist edition. Ref. LCB 3311. 

Softbound 260 pages. £4.50 


Understanding Microprocessors 
Ist edition. Ref. LCB 4023. 
£4.50 


Softbound 288 pages. 

Understanding Computer Science 
Ist edition. Ref. LCB 5471. 

Softbound 278 pages. £4.50 
Understanding Communications 
Systems 

Ist edition. Ref. LCB 4521. 

Softbound 282 pages. £4.50 
Understanding Calculator Math. 
Ist edition. Ref. LCB 3321. 

Softbound 230 pages. £4.50 


Understanding Optronics 
Ist edition. Ref. LCB 5472. 
Softbound 270 pages. 


£2.95 


£4.50 


£4.50 


Understanding Automotive 

Electronics 

Ist edition. Ref. LCB 5771. 

Softbound 288 pages. 
*Understanding Electronic 
Control of Automation Systems 
Ist edition. Ref. LCB 6641 
Softbound 280 pages. £4.50 


£4.50 


Soe en 


I enclose a cheque for £ 


Name 


Company (if any) 
Address 
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REGULATORS 

LM 317T Plastic TO220 variable .... £ 1.00 
BMs3I7 Metall (ice cca. aie teeranite tl aoe £2.20 
7812 Metal 12v 1A..............-. £1.00 
7805/12/15/24 plastic .............. 50p 
7905/12/15/24 plastic ...........0.. 50p 
CA 3085 TO99 Variable regulator ... £1.00 
LEM 23 WAS G coe ot 3 deere oe en cecgudee are 50p 
COMPUTER ICs 

21128-30008. ealsaw ed beads bees £ 12.00 
2764 INTEL/FUJITSU 300ns ....... £5.00 
2716, 2708, 1702 ex eqpt. .......... £2.00 
2732 CXSEQDUE Sidndieys fe «dasasiedcts ois Sohne £2.50 
2114 ex eqpt....... 60p 4116 ex eqpt. 70p 
4164-150MS MEW ec ec cdiee ce won wes acces £3.70 
NICOSIOR Ws cee echscg Sights ee sek ty eds yoke £1.00 
POWER TRANSISTORS 

A AAT V4OT WAG ea es ote ee ea. £ 1.00 
MIP AT2, 125,°42B) 2 6 ocles ose Sas 2/£ 1.00 
TIP 35B: ...... £:1.30 TIP. 35C.. £1.50 
SE9302100 V10 ADarl.simTIP121. _2/E 1.00 
2N3055 Motorola........... 50 Pp 5/£2.00 
2N3055 Ex eqpt. tested.......... 4/£ 1.00 
Plastic 3055 or 2955 equiv. 50p 100/£30.00 
2N3773 NPN 25A 160V... £1.80 10/£16.00 
DISPLAYS 

Futaba 4 digit clock fluorescent display 

a LTC rt Weracee ei tutte eee fae £1.50 
Futaba 8 digit calculator fluorescent 

display 9 CT-01-3L................ £1.50 


LCD Clock display 0.7’ digits ...... £ 3.00 
Large LCD Clock display 1’’ digits .. £ 3.00 
7 seg 0.3’ display comm. cathode... 50p 
QUARTZ HALOGEN LAMPS 
AT216 24 Vi WOIW ace: ois esos fe £2.25 
H1 12 v 55 w (car spot) ........... £1.25 
MISCELLANEOUS 

NEW BRITISH TELECOM plug + lead £ 1.50 
1.25” Panel fuseholders .......... 5/£1.00 


STAINLESS STEEL HINGES 14.5" by 1” 


open 


each £1.00 10/£7.00 


Mains transient Suppressors 245 V 3/£ 1.00 
TOK KEY SWITCH 2 POLE 3 KEYS 


ideal for car/home alarms 


. £3 100/£ 2.00 


12 v 1.2 w small wire ended lamps/ 


h fit Audi/ VW/TR7/Volvo/SAAB . 


10/£ 1.00 


Heat shrink sleeving pack.......... £ 1.00 


PTFE sleeving pack asstd. colours .. £ 1.00 
250 mixed res. diodes, zeners ...... £1.00 
Mixed electrolytic caps. ....... 100/£ 2.00 
Stereo cassette deck ...... £5.00 (£ 1.25) 
Stereo cass. R/P head ............ £2.50 
Mono head .. £ 1.00 Erase head . 50p 
Thermal cut-out 50°, 77°C, 85°C, 120°C80p 
Thermal fuse 121°C 240 v 15 A 5/£ 1.00 
VERO pins fit 0.1". Vero ....... 200/£ 1.00 
Double sided PCB pins........ 200/£ 1.00 
TO220 Micas + bushes ......... 10/50p 
100/£ 2.00 
TO3 Micas + bushes .......... 20/£ 1.00 
Relays 240 v AC coil PCB mounting 
2 pole changeover ................ £1.00 
3 pole changeover ................ £1.00 
Fig. 8 mains cassette leads ...... 3/£ 1.00 
KYNAR wire wrapping wire 
PLOZ TCS Bs ala roar Mey. cs see Als eaeitiay sees £1.00 
PTFE min. screened cable .... 10 m/£ 1.00 
Tokin mains rfi filter 250 v 15 A .... £ 3.00 
IEC chassis plug/rfi filter 10 A £ 3.50 
Epoxy potting compound 500 g..... £ 2.00 
Mercury tilt switch small........... £1.00 
Min. rotary sw. 
4p c/o 1/8 shaft (2.26.0 0.6..005 2/£ 1.00 
Thorn 9000 TV audio 0/p stage .. 2/£ 1.00 
10M7 CERAMIC FILTER... 50p 100/£ 20 
6m or 9m CERAMIC FILTER............. 
50p 100/f£ 25 
240 v AC FAN 4.6’" SQUARE 
INE VIVES eden ecg Nees cutlets Aree £5.50 (£ 1) 


240/115 v AC FAN 4.6” sq. NEWE 7.00 (£ 1) 
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KEYTRONICS 


332 LEY STREET, ILFORD, ESSEX 


Shop open Mon-Sat 10am-2pm 


TELEPHONE: 01-553 1263 


ELECTRONIC COMPONENTS BOUGHT FOR CASH 


KLIPPON terminal block EKS 12/4 12 way 


20) A. tern BIOCK oc. s wcebs cau 3/£ 1.00 
BELLING-LEE 12 way block 

UB eS oes ee eee eee eee 4/£ 1.00 
POTENTIOMETERS short spindle 

ARS MOK 6. fabs Bas ee ewes 5/£ 1.00 


500k lin 500k log long spindle .... 4/£ 1.00 
40 kHz ULTRASONIC TRANSDUCERS 


ex. eqpt. NO DATA .......... pair £ 1.00 
Stick-on cabinet feet........... 30/£ 1.00 
TO3 transistor covers .......... 10/£ 1.00 


transistor mounting pads TO5/TO18 £ 3/1K 
DIL Reed Relay 2 pole N/O contacts £1.00 


RECTIFIERS 
AZO: 35: Asstud! a2: ot cisk ec ecdaee 50p 
12FR400 12 A 400 v small stud ... 4/£ 1.50 
BY 127 1200 V1.2 A ....28 22005 10/£ 1.00 
BY 2548001 3°A os cinca wanga ce 8/£ 1.00 
BY 255 1300 S:A sid cc ccc es 6/£ 1.00 
1 A 800 v bridge rectifier ....... 4/£ 1.00 
GyA 100'v bridges. uscd ete bans 50p 
OVA) 600 V bridges... 3264 es ces cas £1.50 
15 A 100 v bridge................. £1.50 
25 A 200 v bridge . ea. £2.00 10/£ 18.00 
25 A 400 v bridge..... £2.50 10/£ 22.00 
SCRs 
MCR7Z2°6°400 V5 wks hos wie Rake £1.00 
35 A GOO'V Stud! oss. soso popes £ 2.00 
70 A 500 v large stud ............. £ 3.00 
MCR106 equiv. 4A 400 V ........... 40p 
2N5061 800 mA 60 v TO92 ...... 4/£ 1.00 
TICV 106D .8 A 400 v TO92 
3/£ 1  100/£ 15.00 
MEU21 Prog. unijunction ........ 3/£ 1.00 
TRIACS 
Ko Lee Cots A eee eee aon RE ot ye 25p 
TXAL225 8A 400V 5 mA gate ....... 2/£1 
100/£35.00. 
TXAL228 8A 400V isol. tab 
2/£1.00 100/£35.00 
25A 400V ex eqpt. tested .......... £1.50 
CONNECTORS (ex cart. price per pair) 


‘D’ Qway£1 15 way£1.25 25 way £2 
37 way £2 50 way £ 3.50 covers 50p ea. 
NEW 25way PCB skt.............. £1.00 
D9 PCB PLUG 90 deg............. £1.50 
0.1’ d/sided edge connector, 32 way, 

ideal ZX81/SPECTRUM ........... £1.50 
0.1" d/sided pcb plug 24 + 25 way £ 1.50 
2 pole sub min. connectors ideal radio control 
RS466/472/488/343 ........ 5 pairs/£ 2.00 


IDC CONNECTORS 

25 way ‘D’ Plg/Skt 37 ‘D’ PLUG ea. £ 2.00 
20 way socket (BBC user port) ..... £1.00 
26 way socket (BBC printer) ....... £1.50 
34 way socket (BBC disc drive) .... £ 2.00 


AOI Way (SOCKET. = aicccox-c oncsunen eA £ 2.00 
MADE UP DISC DRIVE CABLES 
34 IDC to 34 way card edge 


single drive £ 6 double drive £8 


WIRE WOUND RESISTORS 


W21 or sim. 2.5 W 


10 of one value for ............... £1.00 
1RO, 2RO, 2R7, 3R9, 5RO, 10R, 12R, 15R, 
18R, 20R, 27R, 33R, 36R, 47R, 120R, 180R, 


200R, 330R, 390R, 470R, 560R, 680R, 820R, 


910R, 1K, 1K15, 1K2, 1K3, 1K5, 1K8, 2K7, 
3K3, 10K 

W22 or sim. 6 watt 

7 of one value for ................ £ 1.00 


1R5, 9R1, 10R, 12R, 20R, 33R, 51R, 56R, 
62R, 120R, 180, 270R, 390R, 560R, 620R, 1K, 
1K2, 2K2, 3K3, 3K9, 10K 

W23 or sim. 9 watt 

6 of one value for ................ £1.00 
R22, 1RO, 3RO, 6R8, 56R, 62R, 100R, 220R, 
270R, 390R, 680R, 1K, 1K8, 10K 


advertisem 


| 

W24 or sim. 12 watt 

4 of one value for ................ £ 1.00 
R50, 2RO, 10R, 18R, 47R, 68R, 75R, 82R, 
150R, 180R, 200R, 270R, 400R, 620R, 820R, 
1K. 


PHOTO DEVICES 


Slotted opto-switch OPCOA 


OR BST Sp aise cca ayaree eesti eet oP eee Reus £1.30 
IN iT oe ee ee CNA eth oh oe 50p 
100/£ 26. 00 
TIL81 TO18 Photo transistor ....... £1.00 
TIL38 Infra red LED ............... 2/50p 
OPI2252 Opto isolator .............. 50p 


Photo: dinde: 2.3. aaa 2 50p 6/£ 2.00 


MEL12 (Photo darlington base n/c) .. 50p 
RPY58A LDR...... 50p ORP12 LDR 85p 
LEDs RED 3mmor5mm..... 12/£ 1.00 
100/£ 6.00 
GREEN + YELLOW’3 or 5mm _ 10/£ 1.00 
100/£ 6.50 
FLASHING RED 5mm ....50p_ 100/£ 30 
DIODES 
WINE VASE. eae a oven cob eenee Setare 100/£ 1.50 
1S3740 Germanium ........... 100/£ 2.00 
1N4004 or SD41A 300V..... 100/£ 3.00 
AINS401-SkA 100M hoch eases 10/£ 1.00 
BA 157 1 A 400 V 
Fast ‘necoveny =. .o2.2.5iacates psc 100/£ 2.50 
BA 159 1 A 1000 V 
Fast recovery 2.06 saat: theres 100/£ 3.50 
MULTI TURN PRESETS 
10R, 20R, 100R, 200R, 500R ........ 50p 
2K, 5K, 22K, 50K, 100K, 200K 
IC SOCKETS 
SEDIMNS Ps Gueueustelo tte: lagene eek eevee 12/£ 1.00 
TAD Up ce cutee. ceed wosyeuter st. eiaeecece 10/£ 1.00 
NGPA eecs. ee errece 12/£ 1.00 100/£ 6.00 
1B/2O0%piN: . e253 7/£ 1.00 100/£ 12.00 
1K/£ 50.00 
RPDS 0) (Gemeente ree ALAS ee 25p 
24 pin.... 25p 100/£ 20.00 1K/£100.00 
AQ0NDINAS santa done chee Nace ae aie oe 30p 
TRIMMER CAPACITORS small 
GREY 1.5-6.4 pF 
GREEN 222210 week fees 5 for 50p 
GREY larger type 2-25 pF....... 5 for 50p 


SOLID STATE RELAYS NEW 
10A 250v AC 


zero voltage switching 


control voltage 8-28 VV DC ......... £2.50 
VARIAC 0 to 130 V6A 

New wunceased! 2 oo. ce4 aad cen £ 6.00 (£2) 
POLYESTER/POLYCARB CAPS 
10n/15n/22n/33n/47n/68n 

TOMM Magis ea Paks Meee 100/£ 3.00 
100n 250 V radial 

VOMIT sock cites Macy tues Sone arene 100/£ 3 


15 P/carb 15 mm rad... 100/£ 7.00 (£1) 
2u2 160 V rad 22 mm . 100/£ 10.00 (£1.50) 
470n 250 V AC X rated rad... 4/£ 1.00 
33n/47n 250 V AC X rated rad 15 mm 
10/£ 
10n 250 V AC X rated rad 10 mm10/£ 
100n 600 V sprague 
axial 4, seat ae eee epee 10/£ 1.00 100/£ 6.00 


BEAD THERMISTORS 
GLASS BEAD NTC Res 20'C2e A 
250R, 1K2, 50K, 220K, 1M4 

RSS ThemmiBtOr. c6 cae fia sen dee ean £2.00 


BEAD TANTALUM CAPS 


47 13 V, 6Bu6V.. 12/£ 1.00 100/£ 6.00 
22 QO os sc etc tesy 8/£ 1.00 100/£ 8.00 


MONOLITHIC CERAMIC CAPS 


100 n 50 V 100/£3 470 n 50V .. 
TuF 50 V 
10n SOV DIL package 0.3” rad. 

100/£4 1k/£30 


1.00 
1.00 


100/. £7 
100/£ 8 


MIN ORDER £2.50 OFFICIAL ORDERS WELCOME 
UNIVERSITIES COLLEGES SCHOOLS GOVT DEPARTMENTS 


P&P AS SHOWN IN BRACKETS (HEAVY ITEMS) 


1G1 4AF. 


65p OTHERWISE (LIGHT ITEMS) 


ADD 15% VAT TO TOTAL 


| 
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vertisement 
T/q PRICE LCD DMM 
_ WITH CARRY CASE 


EXCLUSIVE WHILE STOCKS LAST 


@ 3" DIGIT M26 RANGE 
@ AUTO ZERO @ AUTO POLARITY 
@ AC/DC 10 AMPS @ TEST LEADS, 


CARRY CASE, BATTERY & INSTRUCTIONS 

Sranges AC/DC volts 5 ranges AC/DC current 
6 ranges Resistance to 20 meg chms 
Size: 161 x 87 x 25mm 


AUDIO ELECTRONICS 
301 Edgware Road, London 


HEMMINGS. ELEctRonicsL 


DEPT. EK 

16 BRAND ST 
HITCHIN 
‘HERTS SG5 1JE 


Professional quality electronic components, brand new and fully guaranteed. 
Mail order by return of post. Cash/Cheque/POs or Banker's Draft with order, 
payable to Hemmings Electronics Ltd. Official orders from schools, colleges and 
universities welcome. Trade and export enquiry welcome. P.&P. add 60p to all 
orders under £10. Telephone your credit card orders, using our 24-hr.Ansaphone 
service. Please send SAE for full price list. 

ies — All prices exclusive of VAT — Please add 15% to total cost including 

-&P. 
No VAT on export orders or books. 


8237 £14 
COMPUTER | 23" 600p 


82554 750p 
8255 450p 
8257 650p | 1 stm 
8259 650p Ls 
8273 6sop | Sea 
75107 35795MHz 


Tel: (0462) 33031 
Shop open Mon. -Sat. 9a.m.:-5.30 p.m. 
Closed Tuesday afternoon 


TRANSISTOR 
INVERTERS 


Professional quality, 
british made 150-1000 
Watts available 12 V or 
24 V DC in 240 V AC 


CRYSTALS 


6 OOOMHz 
6 1440MHz 
6 880MHz 
8 OOOMHz 
10 0OOMHz 
16 OOOMHz 


32 768KHz 
1 0000MHz 
1 8432MHz 


8 432M 
W21BN 01-724 3564 gel0e 3 6864MHz 1S 680eMe arias of top quality 
p | 4000MHz 20 000MH2 i itable f 
ORDER BY POST OR PHONE OR CALL IN OPEN 6 DAYS A WEEK 75112 4 1943MHz 27 000MHz iderrande oflapplice: 
5 0688MHz 48 000MH2 vide: 
aN tions: Home, Caravan, 
Boats, Farming, 
75451 voxel CB TRANSFERS ' Garage, ‘Camnina 
75452 My a tcult 1 Power Cuts etc. 
SETRONIX MAIL ORDER. fe Be] arte ia | Ta a 
75461 5 , Hi-Fi, Video Elec- 
Integrated Circuit Disposal. 75481 rong, Your anwork on 01° | sic’ Drills, Domestic 
Each 10+ fe rere pce ca arte 
«ae ust rdon paper 
2764 2 3.00 2 50 AY3 ge * Burnish ie Altace transfers to | Fluorescent). 
; ; AY-5-10134 using carbon marks to assist 
H SPECIFICATIONS: 
300, 1 ‘J 
6116/D446 2.00 1.70 Mci4ss “7p | & Use Allee enemies! eraser to | Models Available 
MC 6818P 2.00 1.70 MCI489 Zep | Sores mines fal fad 
8031 AH 3.00 2.50 Z80ACPU35Op | ES309/10.1 Edge Connector | SPCW/A/T2V 45A 
ZB0APIO 350p | £Ca080.063" Pads 625VA/24V 30A 
eee ae aes aaa (ls ae St 
“Pads 1000VA/24V 50A 
1.75 1.50 650p Hest fines full load 
ZN 1034 1.00 0.80 Z80ADMA £C942 0.039" Lines iLypical at load cure 
895; 049° Li is A to 5A. 
ULN 2004 0.60 0.45 Z80ASIO/O e Eeoaa poe rtines Waveform Squarewave 


895p | £C945 0.079" Lines 50 Hz 
eessso 008 Lines Case 
et Lines i i 
MEMORIES | mcmecesar- | Ecoso1 0-031" 90° Bends gimensions) 


Static RAM | 20 550p | £C951/2 0.061" 90° Bends 31 x 23 x 13cm 
500VA 


(Maximum 


Send SAE for full lists. NO CALLERS. 
SETRONIX, KINGFISHER HOUSE, 
THE FOLD, RAWTENSTALL, 
LANCASHIRE. 


2114L-200ns oom Eos I 0.031" 30°, 45°, 60° 
160p | 2708-450n jends eae ey 

6116P3-150nS 300p pooeel2 0.061" 30°, 45°, 60' 

ails ne 2716-450nS | EC960/1 10-5 Transistor Pads 


300p | €C993/1 IC Pads 
150nS_ CALL | 2532-450nS £C997/1 IC Pads with tracks be- 


tween pads 
5 identical sheets in sealed pack 


42 x 26 x 19cm 
1000VA 

42 x 26 x 19cm 
Case Material 
heavy duty steel 
250P | Safety features 


380p 
Dynamic 2732-450nS 


RAM 


380p 
2764-250nS 


Individual sheets 54 ; 
KITS OPTO LED CLIPS. 3 LINEAR a - am Sop | Spatula ARS for burnishing ‘5p Biectonic overload 
T1000KB* Clock/Timer 17.40 | 3mm red 9 Smm red gf 55 i z Alfac Chemical Eraser PRICES 
T6000° + Programmable 3mm green 12 Smmgreen 12 556 40 M1927 1.80 4164 ae 27128 one plieg RecslonGae Bolvestey 150VA/12V 
Timer 38.00 3mm yelow 12 Smm yellow 12] 741 2 M82 1.80 Sa ee 500VA/12V 
K114 Relay Kit for above 3.90} Rectangular, square, arrow or 148 30 M1929 1.80 z ‘Ad 110p: A3 220p Ry 
K101 Electronic Lock 11.50 ff triangular (flat face) ADS90 3.30 MM74C911 6.50 100g 
K102° 3-Note Door Chime 5.50 Ted 15 Green 18 — Yellow 18) AY38910 3.90 MM74C915 96 Double Sided Fibreglass Board Bae ead es 
K104 Solid State Switch 2.40 } colour 65 ashing Red 504 CA30 © 65 + MM74C922 3.90 BBC LIGHTPEN KIT Pe ae v 
K112 Mains Wiring Remote Thicolour Red! CA3130 5 tlh 4 A eu Kit oh parts paced 
on phototransistor wi 
a MW Radio ae Round 32 Contnuous 55 aa? an S566B 22 instructions to build your own in 1/2 Litre Water 110p COMPUTER 
; Rectangular 45 IcL7128 8.00 S576D 20 light pen. All you need to INTERFACE 


K126 DVM/Thermometer 15.50 


TIAL 


LIQQ0K 4-Ch Light Chaser 15.95 


LA/1 Opto Input for above 70 
L3000K 3-Ch sound to light 12.95 
D300K + 300W Touchdimmer 7.75 
S300K + 300W Touchswitch = 7.75 


OL704 3cc 
FND500.5 ca 


55 MOC3020 1 

: 1074 1.70 MOC3040 1.50 
LZ1000K 4Ch Light Chaser = 8.95} Qppy2 6 % 
Seven Segment LED Displays 
75 401g 18" cc 
85 DIRECT ORIVE 


FNO5075ca 85  Orsplay 


ICM7555 95 SAB0529 
ICM8038 3.10 SAB0600 
LF351 
LF353 
LF356 
LM324 


7.06 


Z 

& 
fate SS ies 
SRRSSRRRRBS 


supply is a suitable Biro case. 
Plugs into 15pin D connector 
at rear of BBC. ...... £5.25 


BARGAINS OF THE 
MONTH 
Bulk purchase enables us to 


LIQUID CRYSTAL 
DISPLAY MODULES 


PCIM177 Frequency: Counter 5 
Digits, 0.35'° FM, SW, MW, MHz, 
KHz Annunciators, Sample and 
Hold Capability, Reset Capability 
25 Selectable IF Offsets, 


CONNECTORS 
|1OC (SPEEDBLOCK 
TYPE) 

Socket 
Plug with 
90 Pins Strain 

Relief 


Header 


40 
70 
80 
4” 
300K + 300W Lightdimmer 3.95 (M3342 85 TBABOO offer the following items: — | Prescaler Available, lOway 95 20p 
DR300K + IR Remote Controlled 400V TRIACS UM335Z «1.20 TBABIOAS *8 character _ fluorescent Incandescent Backlighting, 20way 145p 135p 
ghtdimmer 14.95 L339 40 = TDA1024 alpha-numeric displays — as | 2Ption Supply voltage oye 26way 170p 165p 
° i 4A 49 58 7 LM38 55  TDAA290 A io Operating Current 4m. p Z4way  200p 190p 
AKG® IR Transmitter for used in Texas “Speak & | PCIM176 Digital Voltmeter..3% | goway 220 200 
DR300K & MK7 4.50 ’ 85 1 M358 48 =U! Spell’. Can be driven directly digits, 0.5", +, and Decimal B0way 240p 220p 
DEIK+ Touchdimmer Ext. 2.50 f SAisolated 65 $5} iM360 «1.20 TLO62 i) from CMOS at 15v. No high | Point, 200mV Full Scale Input, Y SSON CAGDE 
SA300K t Time Delay Touch . 2.10 | LM381 1.40 TLO64 1.30 voltage supplies required. rus Diferentialineus Sine tOway Grey (IDC Typel 
witch (3000) 5.00 ff BAsensitive 66 18} uM3e2, 1.10 TLO71 5 Complete with data... £2.25 | G/Zanteed C Reading, Sing bap 
4.60 LM386 88 TW72 70 *TI-calculator switched Consumption 20mW, Accuracy 20way Grey (IDC Type) 
e Eile a 2.60 SPECIAL OFFERS UM1035 = 3.95 TLO74 1.30 keypad 5x8 matrix — no Pe Se are re | Peeeeeniios 0p 
, wv 
AK4 Proportional Temperature 2716 3.10 -Z80APIO 1.99 LM1458 3 TU 6 keytops or legends. .... 60p Battery indisston incacdestent y Grey ype nes 
‘ontroller 6.50 2732 3.20 ZB0ACPU 1.99 LM2917, 1.90 TLO82 48 Backlighting 195 34way Grey (IDC Type) 
AKS Mains Timer 4.50 2764 4.20 6821 1.40 LM3300 68 = TLOB4 1.00 APPLE II Both Modules are supplied with 178p 
AK7 Single-channel IR Receiver 27128 -7.50!! LM3909 80 =TLI70 50 RADIMIODEN a data sheet 40way Grey (IDC Type) 
240V) 10.50 LMga) f als 120 Sle require sett Card BBC MODEL B | 2098p 
AKS 4-way Keyboard ms |COMPONENT PACKS LM3914 TMS1121 8.50 “All ai larata ~ 300 Baud S5Oway Grey (IDC Dee 
/AK10 16-way Keyboard 5.40 1 650 Resistors 47R 10M UM3915 TMS1601 9.50 Bulletin boards. 1200 Baud. | EPROM PROGRAMMER 
AAK11 10-channel 1+3 analogue 10 f 4.00 | LM13600, 1.10 UA2240 1.45 Prestel etc. CCITT & BELL The Zonix PP1 Eprom Pro- DIL HEADERS (IDC type) 
} i ate i ts7210 4.75 N2003 75 grammer is mains powered 14pin 100p__16pin 110 
tp IR Receiver 13.50 J 2 40 16V Electrolytics 10 1000uF 210 Ae To tones. EAH a pin 100p 16pi p 
AKI2 1Gechannel IR Receiver 13.50 Fs es value as | 197220 275 UNO 75 “Auto dial and Auto answer. | 2nd 24pin 150p 40pin 220p 
WK13 11-way Keyboard 4.35. | 3 60 Polyester Capacitors ts7225 260 ZNAI4 80 “Terminal emulation/con- | The unit will-program the OTHER COMPUTER 
MK14 AC Power Controller 5.20 J” gg \yF 250V 5 values Sosa p eM ee peer oee eae figuration program. User | following Eproms: 2716, CONNECTORS 
WK15 Dual Latched SS Relay 4.50 4 45 presets 100R IM 300 | Mi9z2 9 3.80, ZNA27 5.70 friendly and listable. 2732, 2732A, 2764, & 34way IDC disc drive PCB 


MiK16 Mains-powered IR 


5 30 Low Profile IC Sockets 


ML924 250 ZN428 4.50 


*Runs in.any Apple Il, Il + or 


27128. 


edge Connector 0.1'° 340p 


ransmitter 3.50 8 146 16 pin ML925 210 ZNIG4E = 1.80 lle computer. Sortwateris provided on 2x8 23+23 0.1" ie 
it * i tape or disc — please jonnector p 
MK17 Single-channel IR 6 25 Red LEDs (mm) NOW IN STOCK SPO256AL2 4.15 Complete with software on ae oer pleas an a er: 


Receiver (12V) 10.50 
MK18 Coded IR Transmitter 6 .80 


We stock: VERO, 


SHUGART SA851 


disc. 
Utilities provided are: 


connector 230p 
VIC-20 22+22 0.156"' bus 


MK19 DC Controlled Audio VELLEMAN KITS, Dp Examine, Memory, Move Expansion Connector 220p 
Amplifier 10.70 | PANTEC KITS, catalogue send 8x She tomy: 8” Drives __ | Memory, Load Memory Commodore 12#12 0.156" 
i f ANTEX IRONS Telephone Orders Access& Barclay Card Double sided double density. from disc or tape, Save User port connector 160p 
Includes box. + Includes frontpanel. ; RING : iMbyte formatted. Second- Memory & Fil a 

All kits include PCBs, components BOOKS FROM . OIE 7.E510 2a tes hand but fully working £65 ee a 8 oe Aeso eee 
and assembly instructions. BABANI, T.I. Five Six Seven Eight Nine Ten, ; ; Socket £67.50 range ata omearcorinos 
For further details send S.A.E. AND ELEKTOR. FIA \NAAVA Carriage Optional 28 pin ZIF rianite: 


Aerosols, Batteries, 


s poche £8.00 | Goxes, Cable, Capacitors 
xes, a 
FULL range PoP ey Connectors, Fuses, Heat- 


LSTTL CMOS sinks, Knobs, Meters, 
ic stock + **STOP PRESS** Opto, Pots, Resistors, 
large range 1BM PC MEMORY UPGRADE ff Soldering Irons, Switches, 
oftransistors KITS 128K CHIP SET IN Transformers, etc. VISI- 
& diodes STOCK NOW £95 + VAT TORS ARE WELCOME 


ORDERING INFORMATION: ALL PRICES EX. 
CLUDE VAT. FREE P&P on orders over £20 (UK 
only) otherwise add 75p+VAT. Overseas P&P: Europe 
£2.75. Elsewhere £6.50. Send cheque!PO/Barcaycard! 
Access No. with order. Giro No. 529314002. 

LOCAL AUTHORITY AND EXPORT ORDERS 
WELCOME. GOODS BY RETURN SUBJECT TO 
AVAILABILITY. 


ELECTRONIC 


11-13 BOSTON RD 
LONDON W7 3SJ 


Tel: Orders: 01 567 8910 
ENQUIRIES: 01.579 9794 
Shop Hours: Mon Fri 9am 5pm 
Sat 10am 4pm 
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advertisem 


au elektor infocards 


Over the last three years, the Infocards published in Elektor have become ar 
essential part of the magazine to many readers. Each card is crammed full of in 
valuable information on topics related to electronics and ranging from coppe} 
wire to interference suppression and from resistor colour coding tc 
microprocessor ICs. Following numerous requests for reprints, we are now mak- 
ing available the set of Infocards 1 to 99, complete with two index cards tc 
simplify locating any card or subject. Get them now while they are hot off the 
presses and have a mine of information at your fingertips. 

The Infocards are supplied in a handsome plastic case and cost £3.50 + 55p P&P, 
U.K. (£1.10 outside U.K.) 


D. P. HOBBS (NORWICH) LTD. 


(G6KOC) 13 ST. BENEDICTS STREET (G 3HEO) 
NORWICH, NORFOLK NR2 4PE 
Telephone 615786 
Electronic component specialists 
Amateur radio equipment 
P/exchanges welcome — Access. B/Card 
Open 9 a.m. — 5.30 p.m. Mon. — Sat. 
Closed Thursdays 


ELECTRO SUPPLIES 


NORTHERN COMPONENT SPECIALISTS 
Test equipment, Computers, Peripherals 


please use the 
Order Card in this issu 


L.F. HANNEY 


77 Lower Bristol Road, Bath, Avon. 
Tel. 0225-24811 


Your electronic component specialist for Avon, 263 DEANSGATE, also at SHAWCLOUGH ROAD, 

Wilts. & Somerset. MANCHESTER. WATERFOOT 

Cl d Thursd 061-834-1185 ROSSENDALE BB4 9JZ. 
ose ursdays pei gie viata 


‘BRADLEY MARSHALL: 


¢ ELECTRONIC COMPONENT e 
¢ COMPUTER & SOFTWARE SPECIALIST e 


BRADLEY MARSHALL, 382-386 EDGWARE ROAD, LONDON W2 1EB 
Telephone: 01-723 4242 


Please mention 


ELEKTOR ELECTRONICS 
when contacting advertisers 


STEVE'S ELECTRONICS 
SUPPLY COMPANY LTD. 


35 Castle Arcade, Cardiff CF1 2BW, Wales. 
Tel. 0222 41905 


ETESON ELECTRONICS 


WE STOCK. — A WIDE RANGE OCF COMPONENTS 
CASES & MULTIMETERS 
@ e@ VERO PRODUCTS 
BABANI BOOKS 
SOLDERING IRONS, TOOLS, 
& MUCH MUCH MORE 


15B Lower Green Poulton-le-Fylde BLACKPOOL Tel- 885107 
Electronic Component Specialists 


BONEX LTD. tonoon'wi'con cr see 


Toko coils + filters + chokes and inductors + Ifts. 
Moulded coils linear TTL CMOS XTAL filters 
Helical and ceramic filters RF transistors 

Radio communication IC's Toko block filters 


GARLAND BROS. LTD 


Electronic Components Specialists 


CGB Chesham House, Deptford Broadway, London, 


ELECTRONIC Mame 
COMPONENTS Telephone: 01-692 4412 


Marshalls 


Judge us by the company we keep — 
Siemens, Texas, National, Mullard, Leader, ITT, 

Global Specialities, Piher, Sinclair/Thandar, Greenwood, 
Arrow, Antex, Sifam, Vero, Motorola 


joeats 


3 Dublin, 
the world of electronics Republic of Ireland 
Tel. 749973/4 
FOR COMPUTERS, ELECTRONIC 
AND VIDEO GAMES, COMPONENTS. 
(ATARI SPECIALISTS) J 


PROGRESSIVE RADIO 


‘THE ELECTRONICS SPECIALISTS’ 
Aerials/Components/Ham & CB Radio — a fully comprehen- 
sive range. 

93 Dale Street, Liverpool L2 2JD. 

Tel. 051 236 0982 

Also at 47 Whitechapel, Liverpool. 

Tel. 051 236 5489 


Electronic Component Distributors 
85 WEST REGENT STREET 
GLASGOW G2 200 
TELEPHONE 041 332 4133-45 


25/26 Parnel Street, 


ELECTRONIC 
eC O X\ COMPONENTS, 
oP <e ah TEST EQUIPMENT, ELEKTOR 
eer PCBS AND BOOKS TECHNICAL BOOKS. 


7 OLDFIELD RDSALFORD TEL: 061 834 4583 
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Intruder Glarms and ficcessories 


| ALARM CONTROL TIMER SWITCH & POWER SUPPLY MODULE 
A COMPLETE DP 3570 Price £13.95 + VAT. 


SECURITY The OP 3570 consists of an adjustable timer switch and stabilised 12V power 


: : supply for use in a wide range of applications including security, lighting control 
SYSTEM pi erty 


FOR 0 N LY The timer section of the module provides switching of loads up to 3A for pre- 


set times, the duration of which may be set by the user to between 10 secs and 
£39.95 + var. 


5 mins. The timed period may be triggered by the opening of a loop or the 
closing of external contacts, with the timed period commencing 
< instantaneously or delayed to provide a form of entrance delay. 

Price £19.95+V.AT. : The power supply section of the module provides a 12V output of up to 250mA 


contains: A which is sufficient for most applications. The module operates from either 
Control Unit CA 1250 The heart of any alarm system is the control 240V alc supply or a 12V battery for which trickle charge facilities are included. 
Enclosure & mechanical fixings Hw 1250 unite Ci Z20 ol fers every possible feature, Connections to the module are by means of screw terminal connectors with no 
Kay SWheni® 2 kere pee thats likely to be required when constructing a aoldannp needed! 

LED's LED 1 eaten whether # highly copneteated 7, 

5%" Horn Speaker Hs 588 installation or simply controlling a single For mounting the unit an attractive moulded £ 

4 high quality surface mounting Magnetic Switches MS 1025 magnetic switchian the front dor, enclosure is available, 


Built-in electronic siren drives 2 loud 
speakers 

* Provides exit and entrance delays together 
with fixed alarm time 

* Battery back-up with trickle charge facility 

© Operates with magnetic switches, pressure 
pads, ultrasonic or |.R. units 

¢Anti-tamper and panic facility 

*Stabilised output voltage 

*2 operating modes full alarm/anti tamper 
and panic facility 

* Screw connections for ease of installation 

© Separate relay contacts for external loads 

* Test loop facility 


HARDWARE KIT 
HW 1250 


With only a few hours of your time it is possible to assemble and install an 
effective security system to protect your family and property, at the amazingly 
low cost of £39.95 +V.A.T. No compromises have been made and no corners 
have been cut. The outstanding value results from volume production and 
direct supply. Assembly is straightforward with the detailed instructions 
provided. When installed you can enjoy the peace of mind that results from a 
secure home. Should you wish to increase the level of security, the system may 
be extended at any time with additional magnetic switches, pressure pads or 
ultrasonic sensors. Don’t wait until it’s too late — order today. 

Order Code: CS 1370. 


EXTENDED SYSTEM CS 1480 Price £62.50 + VAT. 


This system contains, in addition to the CS 1370, an ultrasonic detector type 
US 5063 + its enclosure, an additional horn speaker and a further 2 magnetic 
switches. This system represents outstanding value for money for the high 
level of security provided. 

Order Code: CS 1480. 


ME 357 only £2.85 + VAT. 


INFRA-RED SYSTEM IR 1470 only £25.61+V.AT. 


Consisting of separate transmitter and receiver both of which are housed in 
atrractive moulded cases, the system provides an invisible modulated beam 
over distances of up to 5Oft operating a relay when the beam is broken. 
Intended for use in security systems, but also ideal for photographic and 
measurement applications. Size 80 x 50 x 35mm 


ULTRASONIC MODULE 
ENCLOSURE 


DIGITAL ULTRASONIC 
DETECTOR 


only US 5063 onl 
SELF-CONTAINED ULTRASONIC £9.50 £2 95 \ 
ALARM UNIT CK 5063 only £37.00 + VAT. + VAT. only sas Bed + VAT. “ 
levels of discrimination against false alarms 


This attractive case is designed to house the 
control unit CA 1250, together with the 
appropriate LED indicators and key switch 
Supplied with the necessary mounting pillars 
and punched front panel, the unit is given a 
professional appearance by an adhesive silk 
screened label. Size 200 x 180 x 700m 


alarm conditions. 
SIREN & POWER 
SUPPLY 


MODULE - RISCOMP SS UELIEL 
on vane ag THE SECURITY Mite 
RA aes aia SPECIGLISTS i el e ne a 


Requires no installation. Easily assembled using our 

professionally built and tested modules. 

‘Adjustable range up to 25ft 

*Built-in entrance and exit delay 

Built-in timed alarm 

*Key operated switch — Off, Test and Operate 

*Provision for an extension speaker 

*Fully self-contained 

*Uses US 5063, PSL 1865 Key Switch 3901. 

3 Speaker 3515 

Now you can assemble a really effective intruder alarm at this low price using 
tried and tested Riscomp modules. Supplied with full instructions, the kit 
contains everything necessary to provide an effective warning system for your 
house or flat. With a built-in LED indicator and test position the unit is easily set- 
up requiring no installation. It may simply be placed on a cupboard or desk. 
Movement within its range will then cause the built-in siren to produce a 
penetrating 90dbs of sound or even 110dbs with an additional speaker. All 
parts included and supplied with full instructions for ease of assembly. Size 
200 x 180 x 70mm. Order as CK 5063. 


£13.95+VAT. — Crystal contro! for greater stability 
* Adjustable range up to 25ft 
*Built-in delays *12V operation 
This advanced module uses digital signal processing to provide the 
highest level of sensitivity whilst discriminating against potential false 


Suitable metal enclosure for housing an 
individual ultrasonic module type US 5063 or 
US 4012. Supplied with the necessary 
mounting pillars and screws etc. For US 5063 
order SC 5063, for US 4012 order SC 4012. 


Dept. EK6 110dbs at 2 metres when used with a horn 
P ; speaker. In addition, the unit provides a 5°, Ii pri Saturday 9.00 to 1.00 p:m 
RISCOM 21 Duke Street, stabilised 12V output up to 100mA. A awe Jopeeat sad pecking to allorders SAE with all anauiries: DETAILS 
. Princes Risborough, switching zeley is also included eect iowa Waits on demonstration Order by telephone or post 
may be used in conjunction with the 9.00to 5.30pm > usin 
LiMi | ED Bucks: HEUOAy, to form a complete alarm. PHELAN A he aod our credit card (a 
Princes Risborough (084 44)6326 Closed Wednesday. y. 


Mail to: 
ELEKTOR PUBLISHERS., ELEKTOR HOUSE, 
10 LONGPORT, CANTERBURY. CT1 1PE. 


Please attach magazine label here, list new address 
below, and mail six to eight weeks before you move. 
If you are receiving duplicate copies of Elektor, 
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Pilot aid 


A cockpit panel-mounted moving 
map display system for the RAF’s 
new GR®db Harrier aircraft has been 
developed by Ferranti Defence 
Systems of Edinburgh. The first pro- 
duction models are due for delivery 
in early 1986. 

The system comprises three 
replaceable units: a. panel-mounted 
moving map display, an interface 
unit, and a film strip ROM (read only 
memory). The moving map display is 
an analogue instrument similar to the 
pilot’s display fitted to the Tornedo 
aircraft. 

Parameters of the film strip are 
recorded in the ROM, which is a 
dedicated connector-type device 
plugged into the interface unit when 
the film is loaded. The interface unit 
enables the aircraft's digital navi- 
gation computer to obtain details of 
the film and then drive the map. 

The display uses standard 35 mm 
film with a capacity for up to 17 
metres of film. Typically, this length 
provides coverage of 100 nautical 
miles at scales of 1:1 000 000; 

1:500 000; and 1:250 000. 

(LPS) 


Marconi success in 
Indonesia 


In what is considered to be a major 
British sales breakthrough, Marconi 
Communication Systems Ltd has 
been awarded a contract by the 
Indonesian Navy to supply an inte- 
grated communication system. 

The order, worth around £1 million, 
is for a fully integrated external and 
internal communication system 
specially designed to allow for 
expansion at a later date, and has 
been won against strong inter- 
national competition. 

The installation has been system 
engineered to include units of the 
Marconi ICS3, Seafox, and Makaira 
systems to provide a unique arrange- 
ment which meets the customer’s 
requirements for the specific role of 
the ship. 


INMOS healthy, says 
Thorn-EMl 


Recent press suggestions of prob- 
lems at its INMOS subsidiary have 
been countered by a brief statement 
from parent Thorn EMI. The board 
conceded that small losses had been 
incurred during the first quarter of 
this year, but said that internal 
forecasts continue to indicate a profit 
for the full calendar year. It said 
further that it was well known that 
the semiconductor industry was 
undergoing a difficult time at the 
moment. INMOS posted a £14.4 
million net profit last year. 
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TV colour decoders 


Brabury Limited is introducing the 
latest models in its MCM series of 
professional colour picture monitors 
at the 1985 Montreux Television 
Engineering Exhibition. 

To obviate the need for special ver- 
sions to suit scanning and colour 
standards, Brabury monitors are now 
available with fully automatic four- 
standard colour decoder units. These 
give immediate conversion to 625-line 
PAL or SECAM, or 525-line NTSC, 
or PAL-M as appropriate on receipt 
of the incoming video signal. 

Also on show for the first time is the 
Brabury COMPACT, a portable self- 
contained video cassette display unit 
featuring a full 14-inch (350 mm) 
viewing screen. It is based on the 
Brabury MCM 37A colour picture 
monitor, with a built-in Panasonic 
N-180 video cassette unit that 
employs standard PAL VHS casset- 
tes. The COMPACT contains its own 
sound channel and built-in loud- 
speaker. 


Thick film exploitation 


Swindon-based technology company 
BICC-CITEC Ltd has set up a new 
group to exploit its considerable 
experience in custom designed thick 
film products. 

A wholly owned subsidiary of the 
BICC group, CITEC specializes in 
polymer and cermet thick film 
technology which it has applied to a 
broad spectrum of products for 
clients in industries as diverse as 
telecommunications, aerospace, 
automotive engineering, and con- 
sumer products. 


Applied thick film projects already 
successfully completed include the 
design of position transducers for 
missile guidance, automotive vehicle 
fuel level and throttle position sen- 
sors, high voltage bleed resistors for 
television equipment, and power 
resistors for a range of consumer 
goods. 


Pocket size success 


Less than a year after the launch of 
the world’s first practical pocket 
computer — the Organizer — it is 
selling well in Europe, the USA, 
Japan, and other parts of Asia, 
report London-based Psion. 

The Organizer is already being used 
by Superior Inc., a specialist US 
sales training and instrumentation 
group, for recording personal and 
business expenses in line with the 
requirements of the Internal Revenue 
Service. In Britain it will be used to 
run till point validation on all charge 
card transactions carried out by 
Marks & Spencer. Wessex Publi- 
cations of Beaminster is using the 
Organizer as a hand-held computer 
system for cost estimating in the 
building trade. 

Psion has also devised a new appli- 
cation, Medipak, designed to aid 
doctors in prescribing drugs. The 
Medipak, used with a standard 
Organizer through a special keyboard 
template highlighting particular 
colour-coded keys, contains details 
of 280 commonly prescribed drugs 
with their cautions, side-effects, 
contra-indications, interactions, and 
safest alternatives. 

(LPS) 


Sky Channel for 
Luxembourg 


Some 3000 television viewers in 
Luxembourg are now receiving ten 
hours of entertainment every day 
from Britain’s cable TV station, Sky 
Channel. 

Teledistribution Rene Klein — the 
first cable station in Luxembourg — 
takes Sky programmes and further 
cable stations are expected to begin 
transmitting shortly. By the end of 
the year, the number of homes 
receiving Sky Channel will have 
grown appreciably. 

Established in October 1981, Sky 
Channel is the first cable TV station 
dedicated solely to home entertain- 
ment across Europe. Its programmes 
include drama, films, comedy, sports, 
documentaries, and pop music. 

Sky Channel broadcasts for eleven 
and a half hours a day. It currently 
reaches over three million cable 
homes and hotels in the UK, the 
Netherlands, Switzerland, West 
Germany, Austria, Norway, Finland, 
Sweden, France, and Denmark. Sky 
Trax, the popular show featuring the 
latest pop videos and concert 
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footage, attracts an estimated nine 
million viewers from all over Europe 
each week. 

(LPS) 


Thorn EMI road show 


Electronic engineers throughout the 
UK have been encouraged to use 
British digital recording techniques 
that are currently giving their US and 
European rivals a leading edge. 

A series of seminars given by Thorn 
EMI Datatech at twenty different 
venues has spotlighted their SE9000 
recorder and SE9500 formatter — 
two products that lead the world in 
the highly specialized and exclusive 
field of high-density digital recording 
(HDDR). 

The recorder and formatter represent 
the state of the art in HDDR 
technology and have been 
acknowledged as world-leading in 
contracts from NASA and other US 
and European government agencies 
working at the forefront of 
technology. 


Will SMAs eclipse PCBs? 


Surface mounted assembly (SMA) of 
electronic equipment substantially 
reduces the size of circuit boards, 
and this can result in improvements 
in performance and reliability, 
especially if the circuit operates at 
high frequencies (because of smaller 
stray capacitances). 

Conventional electronic assembly 
involves inserting the pins or leads of 
the components through holes in the 
printed circuit board (PCB) for 
soldering on its underside. In SMA 
there are no holes: the components 
— which themselves are much 
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smaller than their conventional 
counterparts — are soldered direct 
onto pads on the printed side of the 
board. 

One company that already provides a 
comprehensive service — from a 
feasibility study and design to pro- 
duction — involving this new tech- 
nique is Circatech of Hereford. 

(LPS) 


Power control for Saudi 
Arabia 


Harris corporation has been awarded 
a multi-million dollar contract to 
supply electric-power control systems 
to Saudi Arabia. The initial phase of 
the contract, valued at more than $7 
million, included two Harris type 
9200 power control systems to be 
installed at Bisha and Tihama in the 
southern region of Saudi Arabia, and 
some forty type 6000 remote terminal 
units. Each of the systems, which 
will control the generation, trans- 
mission, and distribution of electric 
power throughout southern Saudi 
Arabia, is based on two Harris type 
800 minicomputers. 


Cable TV marches on 


A further step towards the ’’wired 
society” is being taken at Coventry, 
where test transmissions of multi- 
channel cable television are being 
broadcast to trial customers. 

Thorn EMI Cable Television, which 
owns Britain's first fully operational 
cable company at Swindon, is in 
partnership with British Telecom and 
a local company in the Conventry 
venture. As at Swindon. Coventry 
viewers will have the opportunity of 
seeing three Thorn EMI channels of 
films, pop music, and children’s pro- 
grammes, which also have growing 
audiences in western European 
countries where they are beamed to 
cabled homes via geo-stationary 
satellites 38 000 km above the earth. 
Currently, eleven pilot projects for 
multi-channel cable transmission are 
underway in the UK, while franchise 
applications for five further areas are 
being considered. 

(LPS) 


Trident’s Park Place 


Park Place Investments has taken 
over fellow personnel specialists 
Trident Computer Services Group. 
Under the terms of the deal, the 
USM listed company is valued at 
exactly £2 million. Shareholders have 
been offered one Park Place share 
for every two held, which, with Park 
Place quoted at 160p, puts a value of 
80p on each Trident share. Just prior 
to the announcement, the news of 
the possible take over caused Trident 
shares to rise 21p to 71p. Recently, 
Trident announced that profits for 
the six months to January were 
down 45 per cent at £125 000. 


Not so elementary, my dear 
Watson! 


Just over eighty years after the 
retirement of Sherlock Holmes, his 
namesake is again aiding police 
forces in their enquiries into murders 
and major crimes. The new 
HOLMES, acronym of Home Office 
Large Major Enquiry Systems, is a 
computer system developed by 
Burroughs Machines and Software 
Sciences. The system allows portable 
microcomputers to be used 
individually at the scene of the 
crime, in clusters at the nearest 
police station or temporary head- 
quarters, or linked via minicomputer 
to other HOLMES systems through- 
out the country. 

Every word entered into the system 
is automatically indexed by OFISfile, 
a purpose-built free text processor 
which is shipped to site or linked via 
telephone lines to a local 
microcomputer. 

Efficient cross-referenced indexing is 
the key to all incident room police 
work. The traditional method with 
trays of hand-written cards has 
always been tedious, time-consuming 
work, and one misplaced card can 
negate hours of work or even wreck 
the investigation. With HOLMES, 
however, members of the incident 
room will be able to key in statement 
summaries and, on the microcom- 
puter screen, highlight particular 
phrases, words, or factors. 
Thereafter, any team member may 
recall the information direct or via 
word association/key phrase/com- 
monality searching techniques. 

The document and action manage- 
ment module will handle all the 
administration functions of the inci- 
dent room procedure. It will track file 
documents, messages, telexes, etc., 
and, most importantly, keep a per- 
manently updated record of all 
"actions’’ required of the team 
members. 

(LPS) 


Shortage of programmes 
for DBS? 


Direct broadcasting by satellite 
(DBS) could become the linchpin of 
a system that links the high- 
definition television set, the digital 
sound hi-fi, the video cassette 
recorder, and the advanced home 
computer, according to Lord 
Thomson, chairman of the ITA, 
speaking at an international seminar 
on Cable Television and Satellite 
Broadcasting in London last March. 
Lord Thomson also said that DBS 
provided a way of overcoming the 
shortage of frequencies as it gave 
the broadcaster, by international 
agreement, access to the 12 GHz 
band. The bandwidth available for 
DBS broadcasting not only took the 
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pressure off that part of the spec- 
trum currently used by broadcasters, 
but allowed the development of ways 
of relaying increased amounts of 
information to the individual. 

Mr Giles Shaw, Minister of State at 
the Home Office, pointed out that 
DBS would create several problems, 
particularly in the provision of tele- 
vision programmes. He reminded 
delegates that a European Commis- 
sion had forecast that there would 
be a demand for 500 000 hours a 
year of fictional productions to fill 
available channels against a current 
production rate in the major 
European countries of 1000 hours a 
year. 

(LPS) 


Simulators for Finland 


A contract to supply an air 
surveillance command and control 
simulator to the Finnish Air Force 
has been awarded to Marconi Data 
Systems, a division of Marconi Radar 
Systems Limited (MRSL) of 
Chelmsford. 

The simulator, to be used for the 
basic and advanced training of radar 
observers and fighter controllers, as 
well as for air defence systems train- 
ing, will be installed at the Finnish 
Air Force Communications School. 
In this application, several combined 
primary/secondary radar heads run- 
ning up to five exercises can be 
simulated simultaneously. Concurrent 
exercise preparation is possible 
thanks to the use of a powerful real- 
time operating system. 

Marconi Data Systems is the sole 
supplier of this type of equipment to 
the Royal Air Force and many other 
Air Forces around the world. 


Shop of the future 


Thorn EMI Micrologic are doubling 
the size of their Kempston, Bedford, 
facilities to keep pace with current 
demand and technological advances. 
The extended factory is to include a 
British Electronic Point-of-Sale 
(EPOS) first: a Trial Shop where 
systems can be built, complete with 
software, and run to the customer's 
satisfaction before installation. 

The Trial Shop will be manned by a 
team of youngsters working as if 
they were assistants in one of the 
High Street non-food multiples, 
where Micrologic currently leads the 
EPOS field with more than 3000 
installations. 

Micrologic is a Thorn EMI Infor- 
mation Technology company whose 
services range from site surveys to 
handling the electrical signal wiring. 
The company will even offer a ser- 
vice managing the connection of 
British Telecom lines. 


That sinking feeling... 
The troubled microcomputer market 
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continues to be dismayed by gloomy 
reports from both sides of the Atlan- 
tic. One of the latest in the UK was 
Spectrum Group’s disclosure of a 
trading loss for the six months to the 
end of last year. The announcement 
caused their shares to drop by about 
thirty-five per cent. 

Spectrum blames their dismal perfor- 
mance on the price war in the home 
computer market and the high pro- 
portion of returned faulty products. 
The home computer business is 
notorious for its inordinately high 
returns rate. 

Last June, Spectrum’s shares stood 
at 130p and climbed to 143p in 
November, but since the beginning 
of this year they have been sinking 
gradually and now (April) stand at 
5Op. 

In the USA, it is the suppliers to the 
computer industry that have been 
going down that slippery slope, 
because of over-capacity. Many 
companies continue to operate at a 
loss and the number of shut-downs 
is frightening: one of the more 
illustrious being Shugart, a sub- 
sidiary of the Xerox organization. 


Putting the AXE in 


British Telecom has placed a 

£100 million contract with Thorn 
Ericsson Telecommunications Ltd. 
The order is for AXE10 digital elec- 
tronic local telephone exchanges to 
augment the modernization of BT’s 
network. Thorn Ericsson is to start 
delivering 100 000 exchange lines in 
the second half of 1986 and to con- 
tinue with 300 000 to 500 000 the 
following year. Thorn Ericsson is 
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jointly owned by Thorn EMI and 
Telephone AB LM Ericsson. 


Not the way to make 
history 


Last April two men were charged in 
connection with alleged computer 
crimes. The men, from London and 
Sheffield, appeared in court under 
the Forgery and Counterfeiting Act. 
They are thought to be the first 
arrests of their kind in this country. 
Police have been investigating 
breaches of security in Prestel, the 
Britsh Telecom Viewdata system, 
since January. 


Digital PAL decoder 


The BBC and GEC-McMichael have 
signed a licence agreement for the 
manufacture of the BBC designed 
Digital PAL Decoder. This decoder 
takes a composite PAL colour tele- 
vision signal at the input and pro- 
duces a digital bit-stream of red, 
green, and blue (RBG), and 
chrominance and luminance (YUV) 
information at the output. 

Other outputs from this versatile 
decoder include digitally multiplexed 
YUV to EBU Parallel Interface Speci- 
fication Tech 3246-E, and analogue 
RGB or YUV and mixed syncs. 
Separation of the chrominance and 
luminance information is carried out 
by a combined vertical and temporal 
comb filter which totally suppresses 
fine cross-colour and gives some 
attenuation to coarse cross-colour 
and noise. 

There are no operational adjustments 
and no routine alignment is required, 
since the performance is inherently 
stable through the use of digital pro- 
cessing techniques. 


Package deal 


Imhof-Bedco Standard Products 
Limited, the electronic enclosures 
division of Phicom PLC, has signalled 
its intention to extend its activities 
into the £25 million a year UK com- 
puter peripherals packaging market 
by signing an exclusive distribution 
agreement with Data Packaging 
Limited of Mullingar, Ireland. 

Under the terms of the deal, a full 
range of plastic modular VDU con- 
soles and keyboard enclosures 
manufactured by the Irish company 
will be available in the UK only 
through Imhof. 

According to Imhof, the Data 
Packaging agreement is another step 
in its strategy of building out from its 
traditional market sectors through a 
combination of in-house product 
development and distribution 
agreements with major manufac- 
turers. In the last year, similar deals 
between Imhof and German, French, 
and Spanish companies have been 
successfully completed. 
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This postman doesn’t even 
ring once! 


Teletex, Britain’s launch pad for 
information technology, was taken 
into service in April. It is a new 
automatic high-speed message trans- 
mission service which sends a full 
page of text in a few seconds — 
thirty times faster than telex. It 
enables users to type ordinary letters, 
messages, and other documents on 
memory typewriters, word pro- 
cessors, or other computers and 
send them to similar equipment 
elsewhere, producing high-quality 
replicas of the original. Setting up 
calls, transmission, and reception will 
be fully automatic, without anyone 
having to be present at either end. 
British Telecom's primary role in the 
teletex service is to provide the net- 
works. Customers have a telephone 
line to which their terminal is con- 
nected. Calls to another teletex ter- 
minal are made either over the 
ordinary telephone network or over 
Packet SwitchStream (PSS) — BT’s 
public data network, depending on 
volume: heavy users may find PSS 
more economical. 


Thorn(y) problem resolved 


Electronics giant Thorn EMI has won 
a fifteen-year legal battle with Com- 
pagnie Francaise Télévision, CFT. 
The Court of Appeal dismissed CFT’s 
appeal arising from an earlier High 
Court decision which also found in 
favour of Thorn EMI Ferguson. The 
French organization had claimed that 
the PAL colour TV system used in 
Britain, most of Europe, and large 
parts of the rest of the world, in- 
fringed their SECAM system. The 
decision of the Court lifts the threat 
of multi-million pound damages from 
Thorn EMI and other members of 
the UK television industry. 


Revolutionary ear protector 


Ear protection is essential when 
listening with headphones that could 
inadvertently be connected to an 
amplifier whose output levels are 
capable of causing hearing damage. 
There is also a need for a protector 
when listeners choose high listening 
levels with headphones, especially 
where there is much ambient noise. 
A revolutionary protector from the 
BBC's Engineering Designs Depart- 
ment is proving itself invaluable in 
use. The protector, which is smaller 
than a matchbox, protects the head- 
phone wearer against harmful sound 
levels. Being powered from the audio 
signal, it needs no external power 
supply, and is wired into the lead 
between the headphones and the 
amplifiers. A further advantage it has 
over other limiters is that it does not 
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distort the sound until the limiting 
level has been reached. 

The limiting level is usually fixed on 
assembly to a value in the range 
from 95 to 110 dBA. An averaging 
network prevents the protector 
operating on short-term peaks. 
Similarly, a weighting network 
prevents the limiter acting on the 
less harmful low frequency sounds. 
The action of the averaging circuit 
means that, to allow for the dynamic 
range of the signal, the highest 
mean programme level that can be 
used is about 5 to 8 dB below the 
limiting level. 


Hotel satellite TV successes 


Following their introduction of a 
compact Satellite Television Receiver 
last January, Marconi Communi- 
cation Systems have announced that 
TV Zagreb have signed a contract for 
this equipment. Another order is 
from the Beach Plaza Hotel in Monte 
Carlo. Negotiations are under way 
and further orders are expected as a 
result of these from a number of 
French and Benelux operators. 


EUROMICRO 85 


EUROMICRO 85 is the eleventh in a 
series of annual symposia organised 
by the European Association for 
Microprocessing and Microprogram- 
ming (EUROMICRO). Earlier events 
were held in Nice 1975, Venice 1976, 
Amsterdam 1977, Munich 1978, 
Gotenburg 1979, London 1980, 

Paris 1981, Antwerp 1982, 

Madrid 1983, Copenhagen 1984. Next 


year’s event will be in Venice. This 
year’s symposium will be held in 
Brussels from the third to the sixth of 
September 1985. It will follow the 
successful arrangements of the 
preceding symposia and will consist 
of a scientific program supported by 
tutorials and will also feature the 
Euromouse Competition finals, as 
well as the first competition for 
Robot Ping-Pong. The annual 
EUROMICRO symposium is the 
leading European forum concerned 
with microprocessor systems and 
microcomputers. It is a focus for the 
interchange of developments 
between university and industry. It 
attracts contributions as well as 
delegates from nearly all European 
countries, the United States and the 
Far-East. 

The language of the symposium is 
English. 


People 

In recognizing the growing import- 
ance of high technology and 
marketing in the continuing develop- 
ment of their electronics and com- 
munications business world-wide, 
The Plessey Company PLC have 
recently appointed four senior 
executives to the Main Board of 
Directors. They are: 


Professor John Bass, 55, the 
Company's Director of Research 
since 1980 and Managing Director of 
the Allen Clark Research Centre. 


Mr. Vivian Butler, 51, Managing 
Director of the Engineering and 
Components Division since 1981, 
which includes the solid-state 
businesses of semiconductors and 
optoelectronics. 


Professor William Gosling, 52, 
Technical Director of Plessey Elec- 
tronic Systems Limited since 1981 
and formerly Professor of Electronic 
Engineering and Pro Vice Chancellor 
at the University of Bath. 


Mr Alan W Jones, 45, the 
Company’s International Director 
since January this year and formerly 
Managing Director of the Displays 
and Sensors Division, including 
Plessey Radar. 


Brendan Slamin, formerly the BBC’s 
Chief Engineer, Regions, has been 
appointed Special Assistant to the 
Director of Engineering, undertaking 
the work of Project Director, Host 
Broadcasting Operation, for the 1986 
Commonwealth Games in Edinburgh. 


The new Chief Engineer, Regions, is 
George Pagan who since 1983 has 
been Head of Programme Services 


_and Engineering at Pebble Mill, 


Birmingham. 
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electric motors, drives, and 
controls 


Most electrical equipment has been 
affected by the boom in the elec- 
tronics industry, and this is certainly 
true in the field of electric motors 
and their drives and controls. 

The growing sophistication of elec- 
tronic components is reflected in the 
improved performance of the equip- 
ment they are used to control. For 
instance, modern thyristors have a 
faster switching rate and higher peak 
inverse voltage ratings than their 
predecessors, giving greater security 
against spurious firing caused by 
voltage spikes on the circuits. This 
has helped to provide greater re- 
liability in motor and drive systems. 
Unreliability in the drives of the past 
was mainly caused by production 
techniques, which involved com- 
ponents being assembled by hand. 
Nowadays, however, most production 
of electronic printed circuit boards 
(PCBs) is carried out automatically, 
with the only human contact taking 
place during testing. Dry joints, 
which were probably the biggest 
single cause of failure, have now 
been virtually eliminated. 


Flux solution 

The flow soldering operation nor- 
mally involves the application of flux 
solution beforehand. The flux 
becomes active at soldering 
temperatures and can then dissolve 
thin films of oxide from the surface 
of the PCB, from the component ter- 
minations and from the molten 
solder. But fluxes will not overcome 
poor solderability of boards and com- 
ponents. 

Foam fluxing is presently the most 
commonly used application tech- 
nique, involving the passage over a 
standing wave of foamed flux, pro- 
duced by aeration from a submerged 
porous element. 

Soldering may be carried out by 
simple flat dipping of the PCB 
assembly on to the freshly cleaned 
surface of the solder bath. One edge 
of the board is preferably brought 
into contact with the solder first and 
the other edge lowered slowly, to 
allow flux and solvent vapours to 
escape. When withdrawing the PCB 
assembly, an angled path is again 
used to help in draining the solder 
and removing “‘stalactites”’. 

In wave soldering — the most 
popular current method — the solder 
is pumped out of a narrow slot to 
produce a standing wave, against the 
crest of which the PCB assembly 
passes on a conveyor. The conveyor 
is usually at an acute angle to the 
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horizontal to assist in draining the 
solder, and double waves or special 
waveforms may also be used to 
accommodate long pins or un- 
cropped component terminations. 


No problem 

Materials with good solderability 
ensure the capillary rise of the solder 
through plated holes, to make con- 
nections through to the component 
side when the solder side of the PCB 
is brought into contact with the 
molten solder. Penetration is im- 
proved by allowing the median plane 
of the PCB assembly to be level with 
the free solder surface, which 
generates a small but positive 
pressure to assist capillary action. 
Multi-layer boards with internal 
ground planes may require a different 
depth to give good hole filling, 
owing to the thermal sink effect of 
such planes. 

Although improvements in soldering 
techniques may have been the most 
significant factor in the achievement 
of the reliability that has made the 
electronic drive a viable product, it is 
by no means the only one. Further 
improvements are being sought by 
reducing the jointing problem, and 
this is done by putting as much of 
the control circuitry as possible on to 


The range of baby drives offered by 
Thorn EMI for ratings between 1 and 
9.3 kW. 


elektor june 1985 


integrated circuits. A look at recent 
products to enter the British market 
illustrates the inventiveness of the 
manufacturers. 

For instance, a new dc drive from 
Thorn EMI Automation has its own 
computer interface network in the 
drive power converter. This enables 
the drive controller to operate with 
any computer. The principal advan- 
tages of the distributed control 
facility offered by this drive are 
claimed to be reduced installation 
costs, system flexibility, and better 
diagnostics. 


Local controller 

It can also operate as a local 
machine controller with inherent 
intelligence for more advanced 
monitoring and communication with 
other equipment. This range of 
thyristor controlled dc drives offers 
controllers with ratings from 1 to 
575 kW, in both non-regenerative 
and fully regenerative modes. 
Another new product from the same 
company is a range of baby drives, 
offering three dc power converters 
for ratings between 1 and 9.3 kW. 
The range features groundable elec- 
tronic circuits, adjustable ramp, and 
tacho or armature feedback. Fuseless 
operation, current limit control, 
minimum and maximum speed set- 
tings, and a trip output signal are 
also included. 

Outputs from the three power con- 
verters are 7.5, 15 and 30 A. Each 
can operate from a 240 or 415 V 
supply. They are available in a boxed 
version with a miniature circuit 
breaker and a supply-on lamp. 
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Six months development work by 
Power Semi-Conductors has pro- 
duced a new range of open frame 
constructed, soft start motor con- 
trols. The 15LX, six pulse, solid state 
controllers are available in three ver- 
sions, rated to 18.5, 45 and 75 kW at 
380/440 V, 50 Hz, three phase. 
Acceleration of the motor can be 
achieved using open loop voltage 
control, closed loop current limit or 
tachogenerator feedback. LEDs indi- 
cate phase sequence, overload, full 
conduction, current limit, power 
‘supply on condition and firing circuit 
balance. 


Auxiliary contacts 

A line contactor is used for initiation 
of the control or, if required, auxiliary 
contacts can be used. An optically 
coupled triac fires at the end of the 
acceleration ramp, and its output can 
be used to interface with a bypass 
contactor. 

The manufacturer claims this drive’s 
design is unique, as it uses only four 
socket mounted integrated circuits 
throughout. The PCB is mounted 
directly on to isolated thyristor 
modules, allowing the heat sink to 
be chassis mounted without the 
need for insulating stand-offs. 

New ac drives and ac brushless 
motors have recently been 
announced by Contraves Industrial 
Products. The company’s multi-axis 
servo controller series is claimed to 
advance servo drive technology 
through the use of control circuits 
realised in thick film and integrated 
circuits, packaged in panel mounted 
modules. This range covers a con- 
tinuous power range from less than 

1 kW to 13 kW. 

Six convection cooled modules and 
a matching power supply can be 
accommodated in a 432 x 355 mm 
panel space. Wiring is facilitated by 
plug-on terminal strips, and a plug- 
on “‘personality”’ card carries all 
servo compensation components and 
set-up adjustments. 

Powertron permanent magnet ac 
servomotors from the same manufac- 
turer are interchangeable with many 
ac and dc motors used on robotic 
and automated machinery. These 
rare earth magnet motors are 
available in four frame sizes, and 
each is made in two or three stack 
lengths and windings. The total of 
24 models gives the robotics 
designer or machine engineer a 
choice of 12 rated torques between 
1.3 and 56 Nm, maximum speeds 
from 1200 to 6000 rev/min, and 
motor diameters of 76, 102, 140, and 
190 mm. They are available with two 
types of mounting, in British dimen- 


One of the range of open frame, soft 
start, six pulse motor controls from 
Power Semi-Conductors. 


sions to NEMA and CEMA stan- 
dards, and in metric dimensions to 
IEC72A and DIN standards. 


Torque-to-weight ratio 

Discodyn AC200 series servomotors, 
again from Contraves, have a disc- 
shaped rare earth magnet armature, 
and stator windings are mounted in 
a manner designed to give highly 
efficient heat dissipation. The 
company stresses the unit’s high 
torque-to-weight ratio, short compact 
housing, thermal time constants 
from 30 to 50 min depending on 
motor size, low armature inertia, and 
theoretical acceleration as high as 

35 000 rad/sec?. All motors in this 
series have a rated speed of 

3000 rev/min and are available in four 
frame sizes. 

Also available are ac inverter drives 
designed for induction motor control 
systems up to 20 kW. 
Microprocessor interface allows easy 
application to different motors and 
loads. 

A new series of four quadrant motor 
speed controllers — the Series 460 
— has been introduced by 
Simplatron, the controller section of 
Simplatroll. These controllers are said 
to be most suitable where accurate 
control ranges up to 1000:1 and cur- 
rent response times down to 15 ms 
may be required. 

Greatest accuracy is attainable with a 
motor mounted tachogenerator 
rather than the armature voltage 


feedback method. Not only does the 
true dc voltage of the tachogenerator 
give the necessary accuracy of infor- 
mation on the direction and speed of 
the motor, but it keeps the controller 
circuits free of mains potential. 

The secret of this controller's fast 
armature current reversal lies in the 
design of the switching method for 
the thyristor bridge. A permanent 
low value current circulates between 
the two thyristor bridges, enabling 
both to operate simultaneously — 
without damage to the thyristors — 
and hence faster. Earlier methods 
required sequential, and therefore 
slower, switching to avoid damage 
from short circuiting. 


Quick reversing 

This speed of switching offers oper- 
ational advantages, including quick 
reversing and positioning of the 
driven machinery. Seven models are 
available with output powers ranging 
from 0.6 to 22 kW. 

Applications involving unwind and 
rewind stands are especially suitable 
for this controller. Intermediate drives 
in processing lines also require this 
degree of control where the direction 
of rotation is fixed and fluctuating 
torque demand for speed holding 
may mean the controller has to alter- 
nate between negative and positive 
current values. 

Solid state ac motor drives have 
recently reached the point where 
they are now competitive with dc 
drives for variable speed applications, 
largely due to the reliability and 
lower prices brought by automated 
manufacture. As prices for this type 
of equipment continue to fall, soph- 
isticated drives will be justified in 
ever smaller installations. 


(David Knott — LPS) 
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the circuit to be 
kept simple and 
compact. 


counts the 
sine waves 


Figure 1a. A tone burst 
looks like this: at the top 
the complete signal; at 
the bottom, the sine 
wave only. 


Figure 1b. Tone burst 
testing in practice: at the 
top the burst and at the 
bottom how this is 
reproduced by a good- 
quality mid-range loud- 
speaker. 
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measurements. It consists: 
waves followed by a enc 


bursts. This arrange 
makes it possible fo 


The photograph shown in figure la 
was taken from an oscilloscope displaying 
tone bursts of eight sine waves followed 
by twenty-four periods of no signal, then 
eight sine waves again, and so on. It is 
important to note that the first sine wave 
starts, and that the eighth sine wave ends, 
at a zero crossing. Fourier analysis shows 
that the complete signal contains integral 
multiples and submultiples of the fun- 
damental sine wave. 

In tests, a tone burst may be considered 
as a combination of a continuous sine 
wave and a stepped signal. This makes it 
possible for two parameters of a system to 
be measured: the sinusoidal response and 
the switching behaviour. It is illuminating 
to test an audio filter with a tone burst: it 
gives a new insight into the operation and 
quality of the filter. 

As stated, tone bursts are used in testing 
loudspeaker systems. A tone burst and a 
measuring microphone make possible the 
precise observation of diaphragm 
vibrations. They also facilitate the measur- 
ing of the dynamic range of a loud- 
speaker (this is the region in which the 
cone, ie., the diaphragm, reacts linearly to 
the applied input voltage). This can be a 
risky test without a tone burst, because 
the applied power may be so great that 
the loudspeaker breaks down. With a 


tone burst, this danger does not arise, 
because power is then applied to the 
loudspeaker for short periods of time 
only. 


Circuit description 


The sine waves are produced by a stan- 
dard sine wave generator or a function 
generator. The circuit shown in figure 2 
monitors the zero crossing of the sine 
waves and uses this information to deter- 
mine whether the waves should be passed 
on to the output or not. This arrangement 
meets two requirements: the tone burst 
starts and ends at exactly a zero crossing; 
and the number of periods is constant 
irrespective of the sine wave frequency. 
The input stage, IC), compares the input 
voltage with the potential at the wiper of 
preset P). Its output is a rectangular 
signal, the frequency of which is identical 
to that of the input signal. The off-set of 
the device, and the effects of a not quite 
symmetrical supply voltage, may be com- 
pensated with P,. The 22k resistor to the 
+9 V line is required because of the open 
collector output of the LM311. 

The quadrangular pulses are applied to 
the clock input of counter IC,. The logic 
level at the Q, output of this counter 
changes state every eighth period, and 
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N1, N2 = %2IC3 = 4011 
ES1, ES2 = %1C4 = 4066 


that at the Q, output every sixteenth 
period. Both outputs are applied to NAND 
gate N), so that the output of this gate is 
logic 1 for twenty-four periods, and logic 0 
for eight periods. This signal is sub- 
sequently inverted by N,. The wave forms 
at the various output terminals are shown 
in figure 3. 

The outputs of N, and N, drive two elec- 
tronic switches, ES, and ES,. Because the 
control signal for ES, is inverted with 
respect to that for ES,, these switches 
work in opposition. When ES, is closed 
(and ES, is open), the input signal is 
passed to the output. When ES, is open, 
the input signal is no longer passed to the 
output, while ES,, which is closed, earthes 
the output. Resistors #3 and A, ensure that 
neither the input resistance nor the output 
resistance is too high when ES, or ES, is 
open. 

The circuit needs a symmetrical supply of 
+ 9 V, which must be well regulated, and 
is required to deliver a current of only 

5 mA. It is important that the voltage does 
not exceed + 9 V, because the CMOS ICs 
can stand only 18 V. 


Construction and setting up 


The tone burst generator is best built on 
the printed circuit board shown in figure 
3. 

Only potentiometer P,; needs to be preset, 
for which an oscilloscope is required. 
Connect the generator to a + 9 V power 
supply, the sine wave oscillator, and the 
oscilloscope. Set the output of the oscil- 
lator to 1V,, ata frequency of | kHz. 
Adjust P, so that the last sinusoidal cycle 
stops exactly at the zero crossing. If it 
stops too early, this is visible on the 
screen as a vertical line towards the zero 
crossing. If it stops too late, the sine wave 
will continue in a positive direction after 
the zero crossing. Once this point has 
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Parts list Capacitors: 
Cy. ..Ge = 100'n 
Resistors: Semiconductors: 
Ri,R2 = 10k IC; = LM311 
R3,R5 = 47k IC2 = 4024 
R4 = 22k IC3 = 4011 
P; = 1k preset ICq = 4066 


been set correctly, the tone burst will also 
start exactly at a zero crossing. 


Finally. .. 


Input capacitor C, blocks any direct 
voltage components that may be present 
in the sine wave generator output. When 
tone burst frequencies below 100 Hz are 
required, it is advisable to increase the 
value of the capacitor to 1 uF. 

The signal to no-signal ratio of 8:24 in the 
present circuit may be altered by coup- 
ling different Q outputs of IC, to Ny. For 
instance, a ratio of 8:8 is obtained by 
disconnecting pin 5 of IC, (Q,) from pin 9 
of N, and connecting the latter to the 


+9 V line. | 


Figure 2. The circuit 
diagram of the tone burst 
generator. 


Figure 3. Timing diagrams 
of the signals at various 
points in the circuit. 


Figure 4. The printed cir- 
cuit board of the gener- 
ator is small enough to 
be built into an existing 
sine wave or function 
generator. 
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The detector described in this article reacts to fast 


temperature variations caused by 
the movement of people or 
animals in an enclosed space. 
All mammals radiate a certain 
amount of heat, and it is this 
that causes local variations in 
temperature. The radiant 
heat energy occupies the 
electromagnetic spectrum 
between light and radio 
waves, i.e., 0.74. ..300 um, 
which is usually called 
the infra-red region. The 
radiant energy is picked 
up by a Fresnel lens, at 
the focus of which is a 
double differential 
pyroelectric sensor. The 


detector is largely unaffected by 
other electrical radiation. Also, it does not 
react to movement outside the guarded space. 


infra-red movement 


for use in 
intruder alarms 


The Fresnel lens is named 
after the physicist 
A J Fresnel (1788-1827) 
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The space to be monitored is divided by 
the lens into a number of zones as 
illustrated in figure 1. The number of 
zones depends on the number of 
segments of which the lens is composed. 
When somebody moves from one zone 
into another, there is a change in tempera- 
ture which is collected by the lens as a 
variation in radiant energy. At the focus of 
the lens is a pyroelectric sensor which 
reacts to such a change by generating a 
small electric signal. That signal is pro- 
cessed and used to actuate the alarm 
installation. 


Lens or reflector 


So far, we have spoken of the lens, but it 
is equally possible to use a Fresnel reflec- 
tor, which is, however, much more difficult 
to obtain. 

A Fresnel lens is composed of a number 
of smaller lenses so arranged that they 
give a very short focal length. Such lenses 
are used in headlights, spotlights, camera 
viewfinders, to name but a few. 


Pyroelectric sensor 


Pyroelectricity is the property of certain 
crystals, such as lithium sulphate, of 


detector 


developing (opposing) electric charges on 
opposite faces when the crystals are 
heated. 
Infra-red intruder alarms invariably use 
dual element (=crystal) sensors. The 
elements, each measuring about 2x1 mm, 
are connected in series and in reverse 
polarity to each other at c. 1 mm intervals. 
These crystals are represented by two 
capacitors connected in opposition as 
shown in figure 4 — IR. 
Any incident energy that crosses two 
elements sequentially causes positive and 
negative signals to be generated. The out- 
put signal will, therefore, vary over a wide 
range of peak to peak voltages. 
Since the two crystals are of reverse 
polarity, any simultaneous incident energy 
on both elements causes no output signal, 
because the generated voltages negate 
one another. Dual element sensors 
therefore: 
@ prevent spurious operation caused by 
vibration; 
@ are highly resistant to variable 
environmental temperatures; 
®@ prevent incorrect operation caused by 
external light sources, such as sun 
beams. 


Apart from the two crystals, the sensor 
contains an n-channel field-effect transistor 


dimensions in mm 
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85064-1 Figure 1. This illustrates 
the division of a space 
into zones by the Fresnel 
lens or reflector. 


(FET) and a non-linear element that pro- 
tects the input of the FET against too high 
voltages. The FET has a very low noise 
factor and serves as preamplifier and 
impedance adapter. The entire sensor is 
contained in a TO-5 case which has a win- 
dow for admitting the infra-red energy. 
Figure 2 shows a typical sensor, type 


RPY94, with open and closed case. A | Seas 
typical field of view diagram of this sensor Type V/W 
is given in figure 3. 

There are four different types of sensor 


suitable for use with the present circuit: 
their sensitivities are listed in table 1. 


Table 1. 


Circuit description 


The signal generated by the sensor is 


taken from the source of the FET and Figure 2. Infra-red sensor 
type RPY94. 
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Figure 3. Typical field of 
85064-3 view diagram in the x-x 
plane of dual element 
sensor type RPY94. 
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Figure 4. Circuit diagram 
of the infra-red movement 
detector. 


Figure 6. Waveforms at a 
number of points in the 
circuit. 
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1N4148 


D1 


2K see text 


12V 


coupled to the non-inverting input of IC, 
via capacitor C). This capacitor prevents 
signals with a frequency of about 0.3 Hz or 
less from reaching the input of IC). This 
opamp has an amplification of about 40 dB 
and cuts off frequencies above 10 Hz. 
Resistors 7, R,, R3, Ry, and R, in the feed- 
back network are all metal film types to 
ensure that the low noise factor of IC, is 
not negated. 

The second amplifier, IC,, is also con- 
figured to cut off frequencies above 10 Hz, 


oO 


IC3 


1C4 


t 
85064-M1 


4= metal film 85064-4 


and has an amplification of about 27 dB. 
As the amplifiers are operated from an 
asymmetrical supply, an auxiliary direct 
voltage is required for setting the correct 
operating point. This direct voltage of 

3.2 V is provided by divider Ryg—R). The 
inverting input of IC, is earthed via R, so 
that the output of the opamp is always a 
few hundred millivolts more positive than 
the negative terminal of C3. 

The signal from IC, is fed to Schmitt trig- 
ger IC3;, whose threshold is set by P). 

The trigger stage is followed by a diode 
pump consisting of Ry, Cs, Cs, D;, and Dp. 
Every time the output of IC; goes high 
(+12 V), capacitor C, is charged via FR), 
and D,, and at the same time discharged 
slowly via #}5. The charging current 
through C, is, therefore, shaped as shown 
for Ug in figure 6. If IC; generates so 
many pulses that the voltage across C, 
exceeds the level preset by P,, IC, 
toggles and its output goes low. Transistor 
T, then switches on and D, lights to indi- 
cate that there has been a movement. 

The alarm may be actuated in two ways. If 
wire link a-b is closed, the low output of 
IC, cuts off transistor T,, so that the relay 
is not energized. If, however, wire link c-b 
is closed, T, is switched on via T, and D,, 
so that the relay is energized. It is, 
therefore, possible to have an open circuit 
or a short circuit at terminals D-E for set- 
ting off the alarm. 

The circuit requires an operating voltage 
of 11...15 V: our prototype worked from 
12 V. Current consumption is 25...30 mA, 
ignoring the relay and the LED, and some 
80 mA with the relay energized and the 
LED lit. 


Construction 


The circuit is best built on the printed cir- 
cuit board shown in figure 5, which has 
been designed to provide the lens holder. 
First, cut the board as shown in photo- 
graph 1 — taking care that the copper 


infra-red movement detector 
elektor june 1985 


Photo 1. The sub-divided 
printed circuit board. 


Photo 2. The structure of 
_ the lens holder. 


Photo 3. The completed 
board fitted with lens. 


| Photo 4. The finished 
_ detector. 


tracks are cut cleanly. The first cut should 
be made along the dotted line. Next, the 
small rectangular piece should be cut out, 
and then cut into two. Finally, the half- 
round sections should be cut out, which 
is best done with a fretsaw. The four sec- 
tions of the board are then soldered 
together as shown in photograph 2. This is 
facilitated by the small bars etched into 
the copper on the larger sections adjacent 
to the half-round parts. These bars indi- 
cate the exact position of the sections. 
Care should be taken during the cutting 
of the board not to saw into these bars! At 
a later stage, the lens is fitted into the 
resulting lens holder. 

Next, the board can be wired up; first, of 
course, those components that are 
soldered at both sides of the board: Ry, 
Rig, Ro, Ce: Cg, Cio, Cus Cig, and Dj. 
Then, the sensor should be fitted. These 
devices, like transistors, have a metal lip. 
When the SS02-CHK] or the E002SX4 is 
used, this lip must point in the direction 
of IC3; when the RPY94 or RPY95 is used, 
the lip should point to the 6 of Ag. Both 
situations are illustrated in figure 5. 
Soldering in of the sensor should be done 
quickly, because the device is heat sensi- 
tive. The sensor should be positioned 
roughly 5 mm above the board. 

Before the lens is fitted, apply 12 V to the 
circuit and check that there is a direct 
voltage of about 3.2 V between the output 
of IC, and earth. This voltage should vary 
by + 1V when you move your hand close 
in front of the sensor. 

The time has now come to fit the lens into 
place. First, solder four soldering pins into 
the four remaining free holes on the 
board. Then, slide the lens holder 
between the soldering pins into a position 
where the whole of the top of the sensor 
is visible through the centrally drilled 
holes in the sides of the holder. The lens 
holder is then soldered squarely onto the 
soldering pins. Finally, the lens is 
mounted into the holder with the line of 
segments pointing toward ICz.. If this has 
been done correctly, the lens is set at the 
proper angle. 

The complete circuit should now be fitted 
into a small case, preferably of the type as 
indicated in the parts list. Before this is 
done, however, a hole the size of the lens 
should be drilled in the appropriate pos- 
ition in the lid of the case; this hole 
should be covered on the inside with a 
small piece (about 80x60 mm) of infra-red 
translucent window material. Also, two 
holes for adjusting the potentiometers and 
one for cable entry should be drilled in 
the appropriate places. Finally, the pcb is 
fitted into the case on two 15 mm insulated 
spacers. 


Calibration 


As already explained, IC; must deliver a 
number of pulses to ensure that C, is 
charged sufficiently to enable the alarm to 
be set off. How many pulses are required 
in a certain period of time depends on 
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the setting of P, and on the value of Fjg. 
The higher this value, the slower C, 
discharges: it keeps its charge longer and 
thus functions as a kind of energy store. 
With the value of Fj, as in figure 4, ie., 
4M7, the time constant, r=22 s. In this 
case, P, may be adjusted so that the alarm 
only goes off when at least five pulses are 
provided within fifteen seconds. 

If you find that the circuit reacts too 
slowly, ie., it is not sensitive enough, set 
P, to a lower value. At the same time, 
reduce the value of Fs, but this should 
not be taken below 470k. 

The setting of P; and Py, as well as the 
value of Rj,, is largely a matter of personal 
preference, but P, should not be set to its 
minimum value to avoid the alarm being 
set off by any small pulse. The diode 
pump ensures that no false alarms can be 
given. 


Installation 


The detector is best placed at a height of 
about 2 m (6 ft 6 in) at a downward angle 
of 14° from the vertical in a corner of the 
space to be guarded. It should not be 
placed in direct sunlight, nor above 
heating appliances. Our prototype has a 
reliable range of up to 12 m (89 ft). 
Remember also that the detector is not 
really suitable for use in open spaces. MM 
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Parts list 


Resisto 


rs: 


Rig* = 1k5 

P; = preset, 25 k, vertical 
mounting 

P2 = preset, 10 k, vertical 
mounting 

* = metal film type 


Capacitors: 
C1,C3,Ce = 4u7/25 V 
tantalum 


Co = 15.1 

C4 = 8n2 

C5 = 470n 

C7 = 330n 
Cg...Cio = 100 n 
Ci = 10 p/16 V 
Ci2 = 100 p/25 V 


Semiconductors: 
D,...D3 = 1N4148 


D4 = LED, red, 5 mm 
Ds = 1N4001 

T1 = BC557 

T2 = BC547 

1C1,IC2 = 356 

1C3,1Cq = 3140 

ICs = 7808 


Miscellaneous: 

Re; = relay, 12 V, DIL 
pcb type 

IR1 = SS02-CHK-1* 
(Ri =47 k) 
IRA-E002SX4 (Ri =10 k) 


infra-red movement detector 


cons Bee 


(Erie-Murata) 
RPY94 or RPY 95 (Ri= 
22 k) (Philips/Valvo) 
Fresnel lens type MSFL24* 
Infra-red translucent window 
material, 80 x 60 mm* 
Four-way spring-loaded 
terminal strip for pcb 
mounting 
Case, 110 x 75 x 60 mm, 
Schyller type 93.210 
available from: 
Think Foremost Ltd 
Nippors Way 
Winscombe 
Avon 
Telephone (0934 84) 2429 


Printed circuit board 85064 


* Available from: 

Chartland Electronics 
Limited 

P O Box 83 

Cobham 

Surrey 

Telephone: (037 284) 2553 
Telex: 263578 (chking g) 
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Figure 5. The printed cir- 
cuit board of the infra-red 
movement detector. 
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compatible micro 


As announced last month, we now publish the details of how to 
build yourself a first class personal computer. Note, however, that this 
is a project that should be tackled only if you have a fair amount of 
experience in electronics construction. 


for home 
construction 
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Our prototype is built partly from the 
Megaboard construction kit, produced by 
DTC (Display Telecommunication Corpor- 
ation) of Dallas, Texas, USA, which is 
available from a number of specialist 
retailers. 

It is advisable to strictly follow the 
assembly Instructions supplied with the 
Megaboard kit. In addition, note the fol- 
lowing points. 

1) As the board is relatively expensive, it is 
wise to use IC sockets of prime quality. 
2) A number of components are difficult to 
obtain; improvisation in some instances 
is, therefore, unavoidable. For instance, 
H trimmer C;, is a two-terminal type: it 
may be necessary to use a three- 
terminal type of which one of the two 


rotor terminals must be cut off; 

@ the resistance networks may be 
replaced by '/s W resistors: in our proto- 

type AN, was replaced by 3x4k7, RN, by 

5x4k7, RN, by 7X33 2, and RN, by 

7X33 Q. 

@ delay line TD, has such a short delay 
time (7 ns) that we just replaced it by a 

wire link; 

H some of the jumper connections for the 
EPROM selection are angled: these may 

be made from a piece of double-pole 

connector strip; 

HB jumper connection 1-3 is wrong — this 
jumper should interconnect terminals 2 

and 3. 

3) We found the instruction on how to 
place the shorting plugs for the EPROM 


decoding somewhat vague; note, 
therefore, that the stated connections only 
apply to 2764 type EPROMs. Wire link 5-6 
at Eg is superfluous, as is 5-7 at Eg. Also at 
Eg, wire link 13-14 should read 14-15. 
4) When the board is wired up, but before 
the ICs are inserted into the relevant 
sockets, it is best to check it witha 5 V 
supply and a voltmeter for any short cir- 
cuits or missing connections. 
5) At ths stage, the ICs can be placed into 
the appropriate sockets. Most ICs are 
fairly conventional types, but the PROM, 
Uys, the 100 ns delay line, TD;, and Uy, are 
not often encountered. 
6) If you are using the Megaboard kit, you 
either have a ready-programmed PROM, 
or you do not need one (in case of the 
Super XT/PC Board to which we will 
revert later). If you are doing your own 
programming, note that Toshiba’s 24S10 
may be replaced by Harris’s HM761l, 
MMI’s 9301-1, or Fairchild’s 93427. The hex- 
dump of the program can be found on 
page 20 of the IBM PC manual, the RAM 
sub-system is described on page 18, and 
on page 19 is shown which wire links 
must be placed at Ej, for the various RAM 
ranges (these are not stated in the 
assembly instructions). 
What has to be done at E), can only be 
seen at the track side of the board, which 
(not shown on the circuit diagram) has 
already been provided with the 
appropriate connections. 
A wire link has to be placed across ter- 
minals 1-2 of E,,: here again, this is not 
mentioned anywhere. 
Delay line TD, is best replaced by the 
auxiliary circuit of figure 2, in which all 
eight driver stages have been cascaded, 
so that the propagation delay times of the 
gates provide the required delay. The 
encircled figures on the periphery corre- 
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spond to the pins of TD); the others are 
the pin numbers of the 74L8241. The prac- 
tical construction of the circuit is 
illustrated in figure 3. Although the 
measured delay time is a little shorter than 
theoretically predicted, our prototype 
functioned without a hitch. 

If you have difficulties obtaining the 75477 
for the Uy; position, you can use a field- 
effect transistor type BS 170 or VNIOKM, 
connected as shown in dotted lines. 
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Figure 2. Delay line TD, 
may be replaced by this 
simple circuit. 


Power supply 


For convenience’s sake, we have used the 
microcomputer power supply previously 
published in the July/August 1984 issue of 
Elektor — p. 1-52. This design can be 
modified as shown in figure 5: the —5 V 
can be omitted because the DRAMs do 
not need a symmetrical supply. As the 

12 V section can provide up to 3 A, it 

is possible to use extension boards 
equipped with internal 5 V regulators. 


Figure 1. Three mother 
boards: a virgin, a partly 
built, and a fully con- 
structed model. 
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Figure 3. The actual con- 
struction of the circuit in 
figure 2. 


Figure 4. The type 75477 
IC in the Ug7 position 
may be replaced by a 
MOSFET as shown. 
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Even then, there is sufficient power in 
reserve for the motor of a Winchester disk 
drive. 

Adequate cooling of the power transistors 
is imperative; we have mounted them ona 
generous heat sink, so that thermal prob- 
lems will not be encountered. 
Furthermore, we have added the 
microcomputer power supply protection 
circuit originally published in the 
July/August 1984 issue of Elektor — p. 1-93 
in somewhat modified form as shown in 
figure 7. The modification consists of S, 
being replaced by a wire link and placing 
a push button switch in series with a 1k 
resistance across D3. The function of the 
new switch is to ensure that the 12 V line 
is always switched off before the 5 V line, 
so that the read/write head of the drives 
can never be loaded uncontrolled at 
switch off. This measure is not strictly 


necessary with modern drives, because 
these are normally already provided with 
this protection. However, if you are not 
sure, or you have an older drive mechan- 
ism, it is safest to fit the switch! 

The original printed circuit board of both 
the power supply (84477) and the protec- 
tion circuit (84408) can be used without 
modification. 


Intermediate test 


The EPROM containing the BIOS (basic 
input output system) also has some self- 
test routines with which the operation of 
the mother board can be checked. 

First, however, we advise you to 
thoroughly test the power supply before 
connecting it to the mother board: we 
tested ours with resistive loads for 

15 hours, but in your case, two hours 
should do nicely. Once that has been 
completed satisfactorily, the supply can 
be connected to the board. Then, contacts 
SW, and SW, of the DIL switch on the 
board should be closed (=on=logic 0), 
which indicates to the MEGA BIOS that 
there is no arithmetic processor present, 
and that a RAM test need not be carried 
out. If the latter were omitted, the test 
program would try to test the RAM on the 
video card, and, of course, there is no 
RAM as yet. 

If everything is in order, the loudspeaker 
should emit a short high frequency tone 
some seconds after the supply has been 
switched on, and also when the reset 
switch is pressed. 

After that, it is best to follow the Testing 
and Debugging instructions. However, in 
our experience, neither a 100 MHz oscillo- 
scope, nor a logic analyser is necessary; a 
10 MHz scope is perfectly adequate. 
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Video/floppy controller card 


There are several video/floppy controller 
cards on the market, either in kit form or 
ready made. We have chosen a black and 
white video controller that was provided 
with a printer interface. Construction of 
this kit was simplicity itself, but its IBM 
compatibility raised a problem: IBM uses 
a line frequency of 18 432 MHz instead of 
the usual 15 750 MHz. This meant we 
could not use a normal monitor without 
some modification. This modification is an 
interface between the card and the moni- 
tor as shown in figure 8. The printer inter- 
face will be reverted to later. 

There is not much to say about the floppy 
controller card, other than that it is used 
with the Shugart bus. Only when it is con- 
nected to external drives is it necessary to 


make a connection between the drive(s) 
and the D connector specially provided 
for this purpose on the card. Connections 
are shown in figure 9. 


Case 


Be careful when buying the case: there 
are at least four versions of the mother 
board and each has its own case. The four 
cases are not interchangeable. 


Final test 


Connect the monitor, open SW), and 
switch on the mains. If everything is in 
order, the loudspeaker, as before, should 
emit a high frequency tone. During the 
self-test procedure, the words TESTING 
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Figure 5. The power 


supply is an adaptation of 
a previously published 


Elektor design. © 
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Figure 6. These 


photographs show how 
the power.supply is fitted 


in the machine. 


Table 1a. 

Testing Memory \ 
Testing Memory / 
Testing Memory \ 


Table 1b. 


MEGA-BIOS V1.0 
© Display Tele- 
communications 
Corporation 1983 


Table 1c. 


Insert diskette in 
Drive A 
Press, any key 


MEMORY appear on the screen, followed 
by an alternately left and right slanting 
line as shown in table la. After the tone 
has been emitted by the loudspeaker, the 
content of table lb should appear on the 
screen, followed by the content of lc. 

At this stage, we ran a series of programs 
on our prototype: PC-DOS 2.0; PC-DOS 2.1; 
the entire commercial program of our 
accounts department (who use an IBM 
PC); an IBM word processor program; and 
an IBM flight simulator program. All these 
presented no problems at all. 

MS-DOS programs may, however, give 
trouble, because these are often adapted 
to the slightly deviating hardware of other 
computers. 

One problem we encountered here is that 
BASIC ROMs are not available from IBM, 
so that ROMs, or EPROMs, of other 
manufacture had to be used. Fortunately, 
these proved to be 99 per cent compat- 
\ible. If you want full compatibility, it is 
possible to load an independent BASIC, 


for instance, GWBASIC, from a floppy disk. 


Cards, cards... 


We received virgin as well as fully con- 
structed boards from a number of sup- 
pliers, so that we had ample opportunity 
to assess and compare the different 
versions. 

The original Mega board is of high quality 
and can be recognized by the inscription 
DTC. The copies we received were of 
similar quality, so they should prove per- 
fectly usable. But find out what documen- 
tation is provided with the copied boards! 
The Super XT/PC board appears to be 

of very good quality, and is cheaper and 
smaller than the Mega board. We have not 
yet been able to test this fully, though. 
This board can accommodate eight 
EPROMs against only five on the Mega 
board. Moreover, just one IC is sufficient 
to determine which EPROMs can be 
selected. Figure 10 clearly shows the dif- 
ference in size between the two boards. 
With the Mega board, it is simple to 
choose between 64 K DRAMs (=256 Kbyte 
on the mother board), and 256 K DRAMs 


Figure 7. The power 
supply protection circuit 7 
is also a slightly modified 
previously published 
Elektor design. 
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(=1 Mbyte on the mother board). It 
appears that this can also be done with 
the Super XT/PC board, but nowhere in 
the documentation is it stated how. 

In general terms, the documentation sup- 
plied with the Super XT/PC board is con- 
siderably less detailed than that of the 
Mega board. So much so, that on quite a 
few occasions we were glad to have the 
IBM PC manual to hand! 

The connections to the extension cards on 
both types of mother board are identical 
to those provided in the IBM PC, so that 
all extension cards, including the hard 
disk controller of Western Digital, could 
be tested at once. Every one of them 


worked first time without any hitch. The 

most important of these extension cards 

were: 

@ black and white video card with printer 
interface; 

@ graphics colour video card with printer 
interface; 

@ multi-function card (memory extension 
— clock — calendar — cartridge 

adapter — and so on); 

@ hard disk controller. 

Other cards available include digitizers, 

digital to analogue converters, and others. 

A selection of these cards (by no means 

all) are shown in figure.1l. 
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Select Head 1 18 


Ground 


1 


oo0o000000000000000 


O G 


©0000000000000000 0 


85049-9 


an IBM compatible micro 
elektor june 1985 


Figure 8. Interface 
required between the 
monitor and the 
computer. 


Figure 9. Connections to 
the external floppy drives. 
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Figure 10. This photo- 
graph clearly shows the 
difference in size 
between, at the left, the 
Mega board and the 
Super XT/PC board. 


Figure 11. A selection of 
extension cards for use 
with the IBM PC and 
compatible micros. 
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Peripheral devices 


To use a computer to the full, a number of 
peripheral units, such as a monitor, 
keyboard, printer, drive, and so on is 
required. We have already discussed the 
monitor. 

We have tested three different keyboards 
which are shown in figure 12. The Staff K4 
was the least expensive, and its connec- 
tions are virtually the same as those of the 
IBM PC. The Preh Commander PC1 has 
rather more keys, and can also be con- 
nected without any problems. We found 
the arrangement of the keys better than on 
the K4 and the IBM PC. 

The RAFI keyboard 3.94000.022 has not 
only the longest type number but also the 
greatest number of keys. In fact, there are 
so many that on a first glance one doubts 
whether they all have a purposeful func- 
tion: they have! It is, however, also the 


11 


most expensive of the three. 

The best keyboard of the three? Our 
designers could not agree on the best 
compromise between performance, price, 
and convenience. It really is a matter of 
personal preference and taste. 

Another important peripheral is a printer. 
If you do not yet possess one, we can 
only advise you, if you can possibly afford 
it, to get an IBM PC compatible type. This 
is because the IBM PC — and the present 
compatible micro — offers many graphics 
and special characters. If you use a nor- 
mal printer with Centronics interface, you 
can, of course, print all the usual 
characters, so that BASIC and similar 
listings present no problems. The connec- 
tions of the relevant D connector are 
shown in figure 13. 

There are also specially modified printers 
available that have the IBM graphics and 
special characters in a PROM or EPROM. 


12 


| Summary 


_ As we stated at the beginning, this project 

can be tackled by anyone with a fair 

| amount of experience in electronics con- 

struction. The parts and components are 
available from specialist suppliers and, 

other than the few difficulties stated in the 

text, we had no trouble in getting them. 
Building this compatible yourself is 
cheaper than buying the ready made 
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printer 


input +Data Bit 1 


+Data Bit 2 
+Data Bit 3 
+Data Bit 4 
+Data Bit 5 
+Data Bit 6 
+Data Bit 7 


—Acknowledge 


+Busy 


+P. End (out of paper) 12 
+Select 13 
—Auto Feed 14 
—Initialize Printer 16 


—Select Input 17 


Ground 


article only if you already have a number 
of the required parts, such as the power 
supply, drives, and so on. If you start from 
scratch, doing it yourself works out at 
about the same expense as buying an IBM 
PC! But, of course, when you build it 
yourself, you will know the machine 

inside out, and gain a lot of valuable 
experience in computer technology. And 
that is worth a great deal, too! | 
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Figure 12. Our prototype 
together with two other 
keyboards we have 
tested. 


Figure 13. Connections 
between the printer inter- 
face and the printer. 
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RAM used 
as EPROM 


As long ago as December 1981, we acquainted you 
with an easily programmed replacement for the 2716 
EPROM: the IPROM. In September 1984, we 
introduced you to MOSTEK’s 48Z02, which is 
compatible to both the 6116 RAM and the 2716 
EPROM. It is now time to make you familiar with a 
replacement for the widely used type 2732 EPROM, 
consisting of two battery buffered 2 Kbyte RAMs type 
6116, which can simply be inserted into the available 
EPROM socket. With a small additional extension, the 
circuit can also be used as a substitute for the less 
common type 2532 EPROM. 


The principle of the circuit is quite 
simple: instead of in a 4 Kbyte type 2732 
EPROM, the data is stored in two 2.2 Kbyte 
type 6116 RAMs. The 6116s are mounted on 
a small board which can be inserted into 
the socket intended for the 2732. When 
the power to the computer is switched off, 
batteries take over the supply of the two 
RAMs. As the current consumption of the 
6116s is very small, the stored data can be 
retained in this way for over a year. The 
circuit behaves, therefore, as an EPROM 
that may be programmed like a RAM. 


pseudo 2732 


The circuit 


The circuit diagram in figure 1 shows that 
a total of twenty lines are simply intercon- 
nected: the complete data bus, the 
address bus up to terminal A,, of the 
EPROM socket, and the OE (output 
enable) terminal. Each of these lines has 
been provided with a pull-up resistor to 
ensure uniform signal levels. These twenty 
lines do not further concern us here, as 
their function is the same as with an 
EPROM or a normal static RAM. 
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As regards terminals A,, and CS of the 
EPROM socket, it is essential that the cor- 
rect pin of both 6116s is connected to 
these, and this is ensured by a 2-bit binary 
decoder in IC3. Pin 3 of IC; is at earth 
potential when the power to the computer 
is on, and this enables the decoder. The 
truth table for this situation is given in 
table 1. 

Of interest are the situations in which the 
CS line goes low. If address line A), is 
also logic low, output Jd becomes logic 0, 
and this results in IC, being selected. If, 
however, Aj, is logic 1, output J2 goes 
low, and IC, is enabled. Pull-up resistors 
f,, and Ay, ensure uniform signal levels. 
The NWDS (negative write data strobe) 
signal is applied to the WE (write enable) 
input of both 6116s via WP (write protect). 
This signal has quite different desig- 
nations (WR, R/W combined with 4,,...) 
in different computers, but is available in 
all of them: it is just a question of finding 
the line which, when logic low, enables 
loading the memory. If link WP is not 
closed, writing into the memory is not 
possible, and the stored data are then pro- 
tected. Resistor #,3 is the pull-up resistor 
for this line. 

The necessary change-over to the back-up 
battery has been kept as simple as poss- 
ible: when the supply from the computer 
is present, D, conducts, and when it is 
not, D, conducts. As the cathodes of these 
diodes are connected in opposition, and 
either the supply from the computer is 
higher than the battery voltage, or vice 
versa, there is virtually no change-over 
delay. 

If a NiCd battery is used, this is charged 
via Af, when the computer supply is 
present. 

When the supply from the computer is 
present, D, lights, and T, is on. The G pin 
of IC, is then connected to earth and the 


decoder in IC; is enabled. Diode D, It is theoretically possible that the circuit RAM used as EPROM 


should be a red LED: the different resist- malfunctions, but only through a fault of elektor june 1985 
ance of LEDs of another colour would the computer. It may happen that for 

shift the switch-on point of T). some reason the supply voltage in the 

It is clear from the above why IC, should computer rises relatively slowly after 


be an HC or HCT type: switch on. The power-on reset is then 
the decoder actuated relatively long after switch on, 
and in the interval spurious pulses may 
cause erroneous writing into the RAMs. 
This can be prevented by connecting 
,3 to the junction of D, and D, 
instead of to the 
computer supply as 
shown in 
figure 1. 


Figure 2. Top view of our 
prototype. 


needs power even 
when the supply from 
the computer is off. This 
power is, however, very small: 
in stand by operation, the current 
consumption is less than 10 pA. 
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diagram of the pseudo 
2732. 
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Table 1. 5 


ae = 2532 2732 
Ai = B | CS = A | J® = CS IC2 | J1 BB = TS ic |B 

(1) 0 0 1 t 1 
0 1 1 0 1 1 
1 (0) 1 1 1) 1 
1 1 1 1 1 0 

Table 1. Truth table of the 

binary decoder in IC3: for Construction 

the purposes of this ‘ . 

article, only JO and J2 are | The construction of our prototype is 

of interest. shown in figures 2 and 3. The printed cir- 

Figure 3. Underside view | Clit board used is shown in figure 4. 

of our prototype. We have used single row pcb type ter- 

minal strips for the connections at the 
Figure 4. The printed cir- | underside of the board. 


cuit board of the pseudo 


2732. The EPROM socket in the computer 


should be of good quality, because the 
Figure 5. The interconnec- | pins of the terminal strips are slightly 
tions required for the thicker than standard IC pins. It may, BS oe. 
construction of an therefore, be advisable to use an adapter 


adapter plug for use ce et 
sana poe heeds'to be socket as shown in figure 3. 


eee 2532 extension 
To enable 2532 EPROMs also to be 
replaced, it is necessary to construct an 
adapter plug from two 24-pin IC sockets: 
Parts list the interconnections are shown in figure 5. 
The 2732 socket must be the higher one 
Resistors: 


of the combination. This adapter plug can 
also be used to substitute a 2732 EPROM 
for a 2532 type in an existing circuit (but 
not during programming)!). 


(all resistors are 1/8 W) 


Ry...R23 = 47k 


R2q = 180 Q 

R25 = 270 Q 

Rag = 60 Q 

Ro7 = 390 k A tip 

Semiconductors: It may be beneficial to reread the article 
Di= AA119 universal memory card in the March 1983 
D2 = 1N4001 issue of Elektor, which contains some 


D3 = LED, red, 5 mm 
ICy, 1C2 = 6116LP 
IC3 = 74HCT139 or 
74HC139 


fundamental and important information 
regarding CMOS RAMs, particularly the 
6116. It also explains the necessity of pull- 


. up resistors. K 

Miscellaneous: 

NiCd or dry battery, 3V6 
(3x 1.2 V) 

Single row, 26 way, pcb 
type terminal strip 

Shorting plug (for WP) 
PCB 85065 
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a new keyboard for 
Spectrum 


(March 1985, page 3-48) 

The circuit diagram in figure 3 
oncorrectly gives the value of 
R35 as 4k7: this should be 47 k. 
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DANGER! Ultra-violet light is harmful to your eyes, so when working with 
a mercury vapour lamp, wear some form of effective eye protection. 
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service 
interval Timer 


One hundred years ago the horseless carriage was born, and what a warns to have 
birth that was, for the motor car, after a timed youth, has now your Car 
become an indispensable part of our modern way of life. A century serviced 

of development has, of course, brought about much improvement, 
fortunately so, as even a short quarter-century ago there were plenty 
of cars needing servicing every 500 or 1000 miles. Now the service 
interval for many cars is 12 000 miles. Ideal though this might seem, 
it is not faultless. Twelve thousand miles is more than six months 
driving for most people and it is easy to forget whether the last 
service was at 16 934 or 19 364 miles. Furthermore, mileage is only 
one of the factors that should be taken into account in considering 
when a car should be serviced. The speed and temperature at which 
the engine is run also play an important part. 

A few (expensive) cars today provide the driver with an indication of 
how close the vehicle is to needing a service. Our circuit is modelled 
on these and bases its judgement on the three factors we have 
already mentioned. It then provides an indication by five LEDs, three 
green ‘nothing to worry about’, one yellow ‘service not yet needed’, 
and one red ‘time for a service’. 


Few and far between are the cars that regular attention but how often is a func- 
today require any service attention at tion of how hard it is used. Car manufac- 
intervals shorter than every 6000 miles and _ turers play it safe and specify a 

even that is usually little more than an oil conservative service interval although 
change. Service intervals are still, how- they, more than anyone, know that neither 
ever, stated as if the distance covered was hours of service nor distance covered is 
the only important factor. This is, of an infallible indication as to the engine’s 
course, not so. The engine requires condition. 
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Figure 1. This block 
diagram shows that the 
service interval timer is 
‘far from complicated. It 
takes the information pro- 
vided by three sensors 
and calculates the effec- 
tive distance covered 
since the last service. The 

» way in which the car is 

- driven determines the 
penalty (from 1 to 2.5) 
that is included. 
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One car maker in particular, BMW, has 

questioned its customers extensively 

about how they use the car. A number of 

distinct types of journey were identified: 

short trips, starting from cold, long trips, 

consistently high-revolution running, and 

economical driving. A distinction could 

then be made of the most important fac- 

tors affecting significant engine com- 

ponents. The studies revealed four factors 

that are of primary importance: 

@ the temperature at the start of a trip; 

@ the engine speed; 

@ the engine temperature; and 

M@ the distance covered since the last 
service. 

We will look at these in turn. 


The initial temperature 


This is of vital importance to an engine’s 
health. At our latitudes the winter is not 
necessarily warm (like last winter, for 
example). The lower the ambient tempera- 
ture, the longer it takes a car to reach cor- 
rect operating temperature. For the sake 
of our circuit, we have not made a point 
about measuring the engine’s temperature 
but have just divided it into two ranges: 
above and below 50°C. 


Engine speed 

In general, there is a point at which a 
car’s fuel consumption increases 
noticeably. This occurs about half-way 
between the torque peak and maximum 
power. Every car is different, of course, 
but we have taken 4500 rev/min as an 
acceptable value. 


Operating temperature 
Every engine has a specific operating 


1 pulse per 
wheel rotation 


1 pulse per 10 wheel rotations 
plus penalty factor 


+f (2048 < f < 4096) 


temperature at which it works best. If the 
actual temperature is lower than this ideal, 
the engine suffers. 


Distance covered 


This has, until now, been the only factor 
quoted with reference to service intervals. 
As we know that just distance is not 
enough, we add the other factors stated 
and arrive at the following formula for 
effective distance: 

D,=[D0+P,+P,)/R,Jkm 

where D, = effective distance in km; D = 
measured distance in km; P, = tempera- 
ture penalty; P, = rev/min penalty; and R, 
= average engine speed for the journey. 
We picked the brains of the automobile 
industry for the values in the formula. For 
engine speeds above 4500 rev/min P, has 
a value of 0.5; below this point P, is 0. If 
the engine temperature is less than 50°C 
P, is 1; above 50°C P, is 0. What all this 
means for our circuit we will now see. 


Block diagram 


The block diagram of figure 1 shows that 
this circuit contains three sensors: number 
of wheel revolutions = distance; tempera- 
ture above or below 50°C; and engine 
speed above or below 4500 rev/min. It 
also has a section that makes a correction 
for the size of the wheels and this is con- 
nected to a divider and a display. We will 
look at each section in turn. 

The distance sensor gives one pulse for 
every revolution of the car’s wheels, which 
is translated into a certain number of 
pulses per kilometre (or mile). We con- 
sider this to be a better idea than an 


1 pulse for every quarter of the distance 
between 2 services 


1 pulse per 50 km 


+f (1<f < 255) 


indicator lamp 


correction 
for tyre sizes 
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odometer giving a reading of the distance 
covered. 

The engine temperature can be based on 
that of either oil or water and is one of the 
important operating conditions for the 
motor. The engine speed sensor only 
makes a distinction between speeds 
above and below 4500 rev/min. This is, of 
course, an arbitrary value, assuming that 
maximum power is developed at about 
6000 rev/min. As a general rule this sensor 
should be set to a value of % the engine 
speed at maximum power. 

These three sensors feed a programmable 
divider which introduces the penalty fac- 
tors and provides one pulse per wheel 
revolution. This signal feeds a double pro- 
grammable divider (with a compensation 
for tyre size) so that the resulting signal 
gives one pulse for every corrected 50 
kilometres covered. This is then fed to 


ree 
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another programmable divider where the 
wanted divisor is set to control the 
decimal counter and the display. 


The circuit 


The circuit of figure 2 looks a bit daunting 
at first sight but it is not at all complicated. 
We have used an existing sensor for the 
engine temperature by tapping the wire 
feeding the water temperature gauge on 
the dash. The output of the 3140 opamp 
flips from high to low as soon as the 
voltage applied to pin 3 becomes higher 
than that at pin 2. This must occur as the 
temperature rises to 50°C and is set by 
preset P;. Input P, of IC, is consequently 
taken either high or low. 

The engine-speed sensor should be well 
known to you by now as it has appeared 


Ds|_ 07 D6 
r yellow rp red 
> > 


k 


Figure 2. Although it 
looks a bit involved, the 
service interval timer cir- 
cuit closely follows the 
block diagram. The three 
sensors are clearly visible 
and are connected via a 
number of programmable 
counters and dividers to 
the LED display section. 
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20 = 1 (a) 
2) = 2 (b) 
22 = 4 (c) 
2B = 8 (d) 
2= 16 (e) 
2 = 32 (f) 

26 = 64 (g) 
27 = 128 (h) 
28 = 256 (i) 

29 = 512 (j) 

210 = 1024 (k) 
211 = 2048 (I) 

212 = 4096 (m) 
213 = 8192 (n) 
214 = 16384 (o) 
215 = 32768 (p) 


Converting the factor to a 
binary value: 
20 999 — 32 768 is 
negative; 
d7:de ICs to) = 0, 
20 999 — 16 384 = 4615 so 
Je de ICs (o) = 1, 
4615 — 8 192 is negative; 


Js (n) = Q, 

4615 — 4096 = 519, 
Ja (m) = 1 

J3 (lI) = @; 

Ja (k) = 0 
519 — 512 = 7, Jy (j) = 1 
Jo (i) = 9; 

J7 (ICq (h) = 0 

Je (g) = 9; 

Js (f) = @; 

Ja (e) = @; 

J3 (d) = 0 

7 — 4 = 3, J2(c) = 1 
3 = 2 = 1,4) (b) = 1 
1 — 1 = 0, Jo (a) 1. 


This gives a binary number 
of 0101001000000111 that 
must be programmed at the 
inputs of IC4 and IC5. 


Table 1. Penalty factors, 
corresponding binary 
word input to ICg and 
decimal value, and the 
count needed. 


; : 

in Elektor before (in September 1984, to 
be exact). It takes the pulses provided by 
the car’s contact-breaker (c.b.) points and 
shapes them into a useable form. It out- 
puts a train of regular pulses that is 
applied to monostable MMV, which, in 
combination with MMV,, forms a fre- 
quency detector. The Q output of MMV, 
remains high for about 6.6 ms (determined 
by T=R,C, which corresponds to 4500 
rev/min in a 4-stroke 4-cylinder engine. 
The actual frequency detected is 150 Hz, 
given by 4500/60 x2 (rev/min divided by 
60 times 2 pulses per engine revolution). 
Below 4500 rev/min, MMV,’s Q output is 
pulsed; above this value, the monostable 
is retriggered so the output is constantly 
high. The Q output of MMV, is therefore 
permanently high and so also is input P, 
of synchronous decimal counter IC, the 
output of which is therefore either logic 1 
or 0. 
The detector (a VDO pulse generator, 
Hall-effect device such as Siemens’ 
HKZ101, or a reed relay and magnet 
arrangement) is connected to the revol- 
ution counter input. We will return to the 
set-up with a VDO sensor later in this 
article. Every time the wheel makes a 
complete revolution, the TR input of 
monostable multivibrator IC,) receives a 
pulse and then outputs a pulse whose 
duration is given by 7=2-48AC. In our cir- 
cuit this works out at about 30 ms so that 
bounce in the detector will have no effect. 
A Hall-effect sensor is, of course, bounce- 
free. The Q output of this MMV then pro- 
vides the clock signal for IC,. 
Four NAND gates, N,...Ng, together form 
an XOR gate which combines the different 
signals provided by the temperature and 
engine speed sensors. If both of these 
factors are ‘unfavourable’ a logic 0 is 
applied to input Po. 
The three parallel inputs of the 40160, 
Po...P,, accept a 3-bit binary word that 
can be 000, 011, 101, or 110. These corre- 
spond to decimal values of 0, 3, 5, and 6 
and represent no penalty; a temperature 
penalty; rev/min penalty; and a combi- 
nation of both, respectively. The 40160 
counts from this input value up to 10. The 
relation between all the factors in question 
is shown in table 1, where we see the 
penalty in each case, the binary word 
input to ICg, and the count needed. This 
latter is always the quotient of the number 
10 divided by the penalty factor. 
At optimal operating conditions, output 
pin 15 of IC, gives one pulse per ten 
wheel revolutions. This CARRY OUT signal 


Table 1. 
tempera- | engine speed decimal] count 
ture (°C) (rev/min) P2 P1 PO value |needed 
<4500 |>4500 
> 50 1.0 | 0 0 0 0 10 
| 1.5 0 1 1 3 7 
< 50 2.0 | 1 0 1 5 
| 2.5 1 1 0 6 4 
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is applied to the LD terminal via inverter 
Ng so the IC starts counting again from 
the input value. Two programmable syn- 
chronous down-counters, IC; and IC,, 
form a 16-bit programmable divider, in 
which every rising edge of the clock 
signal decrements the count starting from 
the value applied to inputs Jy...J7. When 
the count reaches zero the CO/ZD output 
becomes active (logic 0). The values that 
should be fed to the J inputs are shown in 
table 2 and the circuit is thus tuned to the 
size of the wheel at which the sensor is. 
This is done by links a...k. As for the 
remaining links, 1 is linked to +5 V and 
m...p to earth. This gives us a range of 
divisors between 2048 and 4096, but we 
are only interested in those between 2169 
and 3236. The circumference of the wheel 
is taken to be the theoretical value; 
perfectionists may consider measuring the 
actual circumference but that is not really 
necessary. 

As we have already hinted, the VDO pulse 
generator is a special case as it is already 
present on some cars’ odometers 
(distance meters). The magnetic sensor 
generates six pulses for every rotation 
made by the speedometer cable. Where 
this sensor is fitted (on many Volvos, 
Mercedes’, Opels, VWs etc.) a number 
between 542 and 975 is inscribed on the 
case. 

If the sensor is numbered 700, for 
instance, the cable makes 700 rotations 
per kilometre and the sensor outputs 

700 x6=4200 pulses in this period. For our 
circuit we want to reduce this to a single 
pulse per fifty kilometres so we multiply 
this number by 50 and then divide it by 
10. This gives us the desired divisor of 
21000, from which we subtract 1 and con- 
vert the result (20 999) to the binary 
number indicating the straps must be set. 
This procedure is clarified by the example 
in the margin here. 

What we achieve by all this is that the SPE 
output provides one pulse for a ‘real’ 
distance of 50 km. Another programmable 
synchronous down-counter, ICg., is used to 
define the number of 50 km intervals 
counted before sending one pulse to 
decimal up/down counter IC). Keeping 
things metric, we have assumed that the 
service interval is 10 000 km so the 
distance between the lighting of suc- 
cessive LEDs is 2500 km. The divisor of 
IC, is then 50. The actual programmed 
divisor is 49 as we must always subtract 1 
from the desired value. The resulting 
binary value of 110001 is fed to inputs 

Jo. .-Jy of ICs. Straps v, u, and q are tied to 
+5 V andr, s, t, w, and x to earth. 

Each pulse provided by the ZD output 
increments IC,,, making the next output 
active and lighting the next LED via 
inverters Nj3...Nj)7. The final (red) LED is 
made to flash by the multivibrator con- 
sisting of NAND gates N, and N, to draw 
the driver’s attention to the fact that a ser- 
vice is due. 

Two sections of the circuit have not yet 
been described, the first of which is 


called RST (reset). This consists of a pair 
of contacts connected to N,. When the 
car has been serviced, these two contacts 
are closed briefly and the whole circuit is 
then reset. 

At the lower right-hand corner of the cir- 
cuit we see a NiCd 4.8 V battery that is 
kept charged via Rig. The charging cur- 
rent is taken as 1/25 of the nominal current 
which is 20 mA in this case. The car bat- 
tery voltage and Ohm’s law (R=U/D give 
the resistance. For a 12 V car battery Rj 
will be about 600 Q. 


Construction 


The printed circuit board shown in 

figure 3 reduces construction to a matter 
of correct and careful soldering. First, 
however, the board must be cut into two. 
As usual, make sure that semiconductors 
and electrolytic capacitors are fitted with 
correct polarity and we recommend that 
good quality sockets be used for the 
CMOS ICs. Check that all the links are fit- 
ted as there are a full dozen, not including 
those needed for programming. Nine 
short lengths of flexible cable are needed 
to interconnect the two boards. When you 
are sure the circuit is working correctly, 
the two boards can be fixed together like 
a sandwich, with the components in the 
middle. The LEDs must be mounted such 
that they all face forward. For the sake of 
aesthetics, rectangular LEDs can be used 
but if the red LED is not striking enough, 
a round version will give a better indi- 
cation. 


Connections 


The temperature detector 

The vast majority of modern cars have a 
water temperature gauge and the simplest 
solution for our circuit is to tap the wire 
leading from sensor to meter and feed it 
to the circuit at point T. Then preset P, is 


Table 2. 
divisor for 
1 pulse links 

type of tyre circumference per 50 km kjihgfedcba 
125 - 15 184.1 2716 O1G16G11101 
185) =" 12) 165.3 3025 81111010010 
135 - 13 173.3 2665 G11G1G8G6G116 
145 - 10 154.5 3225 1og1a1dd lel 
bes fas sta 176.5 2933 O11G1116116 
145 - 13 178.4 2303 01611110100 
145 - 14 166.4 2632 B1GG6i1111611 
145 - 15 194.4 2572 O10eG0eg1101 
145 / 76 - 12 iSs¢.5 3135 1666 1666666 
145 / 76 - 13 167.5 2995 01110101016 
LOO Psie le 175.6 2847 G11G6166606 
155 - 13 183.6 2723 01010100160 
155 - 14 ISf 6 24618 G1GGG11GG11 
155 - 15 197.8 2505 00111001910 
155 7 7@ - {2 163.9 3oS1 G@I111161166 
155 7 70 - 13 Ifa 9, 2709 61101011110 
{65 - 13 168.8 2648 GiGGiG11661 
VSS 14s 196.7 2542 OO1L11o91111 
165 - 15 264.7 24943 6G11GG6110G 
165 / 70 - 13 176.3 2836 91100010161 
165 / 76 - 14 184.3 2713 61616611016 
165 7 $65 - 13 bea) re 2722 O1101101011 
165 / 65 - 14 179.1 2772 GiG111G1861 
LZSe= ats 173.7 2579 01000010100 
oie oo cme | 261.2 2476 GGL1IGiIGIIGL 
175 4 70 - 13 180.7 2787 01911010900 
175 / 76 - 14 188.7 2656 BiGGiGi1G11 
175 7-70 = 1S 196.52 2542 BOLL1101IIt 
175 / 65 - 14 183.2 2729 G1G16161016 
185 - 14 207 2415 60101110000 
1385 / 76 - 13 185.1 2781 61616661116 
185 “ 70 - 14 193.1 258? 91699011110 
1e5 / 70 - 15 261.1 2486 66116116111 
185 / 65.- 14 187.3 2670 O1001101111 
185 / 60 - 14 181.5 2755 61611660166 
196 7 $65 - 390 200.1 2499 096111000100 
176 7 SS - 344 172.5 2er7 61161016166 
195 - 14 21232 2356 oo19e1198l1et 
19S 7 75 = 14 283.6 2456 6G11GG11661 
19S 7 7S = AS 211.6 2363 00100111100 
195 4 70 - 14 197.5 2532 GO111160161 
195° 74°70) = 15 265.5 2433 90119006010 
1975 / 66 - 14 185.2 27668 BiG1IGGGiIGL 
175 / 608 - 15 193.2 2586 91000011101 
265 7 75 - 15 216.3 2312 66166661061 
205 / 70 - 15 209.9 2382 90181001111 
265 / 66 - 13 181 2762 Bi1Gi16G1611 
205 / 60 - 14 189 2545 O1eeldi9lit 
205 / 66 - 15 arg 2538 GOL111G1G611 
205 / SS - 186 198.5 2519 O0111011000 
213-05 236.5 2169 GGGG1111616 
21357" 73: = 1S 22 2262 Ooo1i91e8iit 
2NS. #26 NS 214.3 2233 GGiIGGG1I1IL1G 
215 / 68 - {5 200.8 24979 OO1ldgi1i98itt 
226 / 55 - 365 196.7 2622 GiGGG111111 
225 7 75 - 14 217.7 2297 oo011111010 
Cede TCO Hts 225.7 2215 6GG1G161660 
225 / SO - 16 1938.4 2520 Oo11io9119801 
236 / 76 - 15 220.9 2263 G6G11G11606 
235 / 75 - 15 230.4 2170 Gooe1111a11 
235 / 70 - 15 223.1 2241 66611666616 
235 / 60 - 15 208.3 2400 90101100001 
235) / 159-15) 200.9 2489 66116111610 
255 7 SO 1S 207.8 2406 eoiailoelit 


adjusted (with the car at operating tem- 
perature) so that the output of IC, is low. 
A separate temperature sensor, used pure- 
ly for the service interval timer, could be 
fitted. If this is necessary, it is important 
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Figure 3. The printed cir- 


cuit board consists of 
two parts that must be 
separated before 
assembly. They are then 
fixed together with 
spacers to form a 
sandwich. 
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that the sensor gives an output voltage 
directly proportional to the temperature, 
certainly in the range that is of interest to 
us. Such a sensor might also have to be 
earthed separately instead of using the 
single central earth that is sufficient for 
our circuit. 


The distance sensor 


We have already talked about the special 
situation presented by the VDO pulse 
generator. This, of course, requires no 
mounting as it is a standard fitting in some 
cars. All that is needed is to link its output 
to terminal D of the PCB. Failing this, 
either a Hall-effect sensor or a reed relay 
plus magnet can be mounted to give one 
pulse per wheel rotation. The reed 
relay/magnet solution requires care to 
avoid having the result corrupted by other 
magnetic effects in the car. Magnetism 
holds no fears for the Hall-effect sensor 
but, as figure 4 shows, the mounting pos- 
ition of this sensor is rather exposed. 


The engine speed sensor 


The engine speed measurement is based 

on the pulses provided by the c.b. points. 

All you need to do therefore is to connect 
terminal D to the line from the coil to the 

c.b. points. 


Programming the dividers 


The fitting of links a...x depends on the 
programming factors chosen. Start by 
inserting a...k to suit the size of the car’s 
wheels. For a normal 13 inch wheel, for 
example (165/18, 155/13, etc.) the links 
must form the binary value 41001 6101 1001. 
It is clear from the printed circuit board 
itself how to program a logic 0 ora l. 
Next you have to program the distance. 
During the description of the circuit we 
have taken a distance factor of one pulse 
per 50 km. This was chosen for sim- 
plicity’s sake (and not through some zeal 
to banish the good old mile), but if a dif 
ferent value is chosen the programming is 
different. Actually it is far better to accept 


this one pulse per 50 km and add the cor- 
rection you want in the next stage. In the 
text we have assumed a service interval of 
10 000 km, corresponding to one pulse 
per 2500 km for the stage in question. 
Your car owner’s manual probably states 
the service interval both in miles and 
kilometres but should this not be so or if 
the interval is not 10 000 km, IC, must be 
programmed accordingly. A service inter- 
val of 15 000 km gives a divisor of 
15000/4x50=75 resulting in a binary value 
of 1006101 The circuit can cater for ser- 
vice intervals up to 51 000 km and if you 
dare go that far without visiting a garage, 
don’t expect any sympathy from us if you 
have problems. 


Fitting the circuit 

The circuit should be mounted so that the 
driver sees the LEDs when they light and 
then the various connections must be 
made. It may also be fitted under the car 
bonnet where it will be seen when check- 


ing the oil or water. The circuit is reset by 
bridging the RST contacts and the first 
LED should then light. All that then 
remains is to check that the other LEDs 
light at the right times (about every 

2500 km in our example). In most cases, 
this will be 5 to 10 per cent less than the 
theoretical distance (between 2250 and 
2375 for a theoretical value of 2500). 
Assuming again that we expect the LEDs 
to light at 2500 km intervals, the red LED 
can be expected at 9000. ..9500 km. 
This circuit is no intended to supplant all 
other forms of car maintenance. It remains 
just as important to check the oil and 
water regularly but the service interval 
timer will give you an idea of how 
mechanically sympathetic you are. Then 
you can plan your servicing more sen- 
sibly, and that is certainly laudable. in 
these days of ever-increasing garage 


charges. K 


Literature: 
Automonitor: Elektor April 1985 
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Parts list 


Resistors: 
R1,R2,R5,R8,Rio = 100 k 
R3,Rig = 22 k 

R4 = 47k 
Re,R7,Ri2-.-Rig = 1M 


P; = 100 k preset 
* = see text 


Capacitors: 
Cy,Cy9...Cig = 10 
C2 = 33n 

C3 = 6n8 

C4 = 470n 

C5 = 470 p/6V3 
Cg,Cio = 10 p/6V3 
C7 = 12n 

Cg = 100 n 

Cg = 470 p/25 V 
Ci1 = 220 p/6V3 
Co = 1n 


Semiconductors: 


D; = 12 V/400 mW zener 
D2...Ds, 

Dii...Dis = 1N4148 
De = LED, red 
D7 = LED, yellow 
Dg...Di9 = LED, green 


T1 = BC547 

IC; = 4538 

IC2 = CA3130 
IC3...1C5 = 40103 
ICg = 40160 

IC7 = 4093 

ICg = 4011 

ICg = 4001 

ICio = 4047 
ICy1 = 4017 
ICi2 = ULN2004 
ICy3 = 78L05 


Miscellaneous: 


1 off 4.8 V NiCd battery 
(4.5 V might be sufficient) 
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A pantograph is an instrument with jointed rods for copying plans, 
drawings, etc., on any scale; the electronic version described in this 
article does so in graphics form on the monitor of a computer. It 
may also be used for craig or writing direct onto the screen. 


stot 


The instrument is connected 
to two analogue to digital 
(A/D) converters, which 
translate the coordinates 
into digital signals. 


for use with a computer 


electronic pantograph 


is intended for use in the first and fourth 
quadrants of a polar diagram; our proto- 
type is for the first quadrant only. 


Figure 1. This diagram 
illustrates the operation 
of the pantograph. Co- 
ordinates x1, yi are 
calculated from A and 
angles a and $3 according 


to the following formulas. 


= Alcos(/—a@)—cosa] 
= Alsin(@—a2)+sina] 


6-52 


At the point of origin in figure lisa 
potentiometer to the spindle of which one 
of the rods of the pantograph, of length 2, 
is connected. When that rod is moved, the 
potentiometer setting is changed. If the 
potentiometer is positioned such that it is 
at zero when the rod coincides with the 
negative x-axis, its angle of rotation in 
figure 1 is a. At the end of the rod isa 
second potentiometer, to whose spindle a 
second rod is connected, also of length #. 
The connection between the second 
potentiometer and second rod is such that 
the potentiometer is at zero when the two 
rods coincide. The angle of rotation of the 
second rod, and consequently the second 
potentiometer, with respect to the first rod 
is B. The coordinates of the end of the 
second rod, x,y), are calculated from the 
length, #, of the two rods, and the angles 
@ and fp. 

Since the potentiometers are potential 
dividers, the voltage at their wipers is 
directly proportional to their angle of ro- 
tation. These voltages are translated by 
analogue to digital converters into binary 
digits (=bits) from which the computer 
can calculate the x and y coordinates. 

As the total reach of the pantograph is 22, 
the drawing area should be a square with 
sides 1.4147 or a rectangle with a long 
diagonal of 2”. Note that the pantograph 


The electronics 


The electronics required for the transfer 
of the analogue output of the poten- 
tlometers to the A/D converters is 
minimal, as shown in figure 2 for one 
potentiometer. The signal from pantograph 
potentiometer P, is applied to the non- 
inverting input of operational amplifier 
IC,. The inverting input of IC, is con- 
nected to P, which serves to set the point 
of origin (i.e., compensates for the offset of 
the opamp). 


1 


~y { 85069-1 


85069-2 


85069-3 


(-) 5...8V 


A second operational amplifier, IC,, pro- 
vides direct voltage amplification as 
required; the gain may be set between 

0 dB and 21 dB with P3. The output of IC, 
is fed to the A/D converter. 

Each pantograph requires two circuits as 
shown in figure 2: one for each of its 
potentiometers. 

The power supply for the circuits must be 
well regulated: its current consumption 
amounts to only a few milliamperes. 

The A/D converters may be constructed 
as described in digitizer in the May 1985 
issue of E/ektor. If you use this, you need 
only one because it has switched inputs. 


The mechanics 


The mechanical part of the pantograph is 
fairly simple and will not be described in 
detail, because the construction depends 
largely on the materials used. It is import- 
ant to use good quality potentiometers; we 
found the best linear behaviour in ten-turn 
wire-wound types. The rod connected to 
the potentiometer in the point of origin 
must be mounted so that it can move 
freely between the negative and positive y 
axes. The second rod must be fixed to the 
relevant potentiometer spindle so that it 
can move freely between 0° and 180° with 
respect to the other rod. 


Calibration 


When the pantograph is ready and con- 
nected to the computer and monitor via 
the A/D converter(s) and universal I/O 
bus, let the rods coincide over the 
negative x axis (so that both a and f# in 
figure 1 are 0°). The computer should 
contain a program for the reading of the 
A/D converters: this is described in the 
digitizer article referred to. Then adjust 
the output of IC, (for both pantograph 
potentiometers) to exactly 0 V with P,. 
Finally, position the rods at maximum 
angle of rotation (i.e., along the positive x 
axis), and adjust the output voltage of IC, 
(for both pantograph potentiometers) with 
P, until the A/D converters have an output 
of 255. 


Finally 


The program for processing the infor- 
mation from the pantograph depends 
entirely on the applications. In most cases, 
it will be required to display on the moni- 
tor screen the pattern being traced with 
the pantograph. Provided you have some 
experience in BASIC programming and 
computer graphics, such a program 
should not be too difficult to design. K 


Figure 2. Two ICs provide 
the coupling between 
each pantograph poten- 
tiometer and an A/D con- 
verter. Potentiometer P2 
provides offset compen- 
sation, while P3 sets the 
amplification of IC3. 


Figure 3. Possible con- 
struction of the electronic 
pantograph. The drawing 
area here only covers the 
first quadrant of a polar 
diagram. 


figure 4. Flow chart giv- 
ing guidelines on how the 
associated program must 
be designed. 


A = maximum 
scale value 
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enthusiasts 
for music 


The duty factor of a digital 
(pulse) signal is the ratio of 
the pulse width to the pulse 
spacing. It is sometimes, 
quite wrongly, called the 
duty cycle. 


tone = a musical sound 
consisting of a pure 
note (UK) 
= single sound of a 
given pitch and 
duration (USA) 


note single sound of a 

given pitch and 

duration (UK) 

= a musical sound 
consisting of a pure 


note (USA) 


6-54 


digital 
oscillators 


One of the real problems in electronic organs, synthesizers, and other 
polyphonic instruments is the stability of the oscillators, and the 
more oscillators there are, the more important tight tolerances 
become. Every hobbyist who has ever worked on a circuit containing 
a number of oscillators will know what we mean. One of the 
methods used to solve (or avoid) this problem is the use of digital 
techniques and a crystal to determine the frequency. Unfortunately, 
this procedure brings with it a fixed phase relation between separate 
signals, which detracts from the naturalness of the sounds. As we 
were not satisfied with this, we designed three circuits that may be 
used to replace the voltage-controlled oscillator (VCO) in an existing 
design, or that may form the basis of a new design. 


In this article, a digitally controlled oscil- A first approach 
lator, DCO, is a circuit that generates rec- 
tangular signals with fixed or variable duty 
factor, the frequency of which is deter- 
mined by a quartz crystal. The value of 
that frequency is related to that of the 
crystal by a microprocessor controlled 
programmable divider. The duty factor 
can be varied by the same divider. 


Designing a DCO is no simple matter, not 
only in view of the theory involved, but 
also because of the sheer number of 
channels needed in a polyphonic 
musical instrument, such as 

an electronic organ, 


master oscillator 


channel 
=a 


selection 


1 from 12 
selector 


1 from 12 
selector 


microprocessor 
data bus 


programmable 


divider divider 


FF FF 
50% 50% 
channel 1 channel 2 


synthesizer, or piano. A single DCO is 
hardly ever encountered. 

The schematic diagram of a possible DCO 
is shown in figure 1. The master oscillator 
generates the twelve tones of an octave 
from which one is selected. The fre- 
quency of that tone is divided by 1, 2, 
3...2 to determine the octave number 
above or below middle C (261.63 Hz). The 
duty factor of the resulting signal is fixed 
at 50 per cent by a bistable, after which 
the signal is fed to one of m channels. 
Selection of the wanted tone, octave, and 
channel is effected by a microprocessor. 
The detailed circuit of one channel is 
given in figure 2: this must, of course, be 
duplicated as many times as there are 
channels required. The 74LS150 is used as 
a 1 from 12 decoder controlled by data 
lines Dg...D3. The binary input to these 
lines determines which of the 12 fre- 
quencies applied to inputs Eg...E), will 
be fed to pin 10. This output signal is 
‘taken to synchronous down-counter IC,, 
which is used here as a programmable 
divider. 

The divisor is determined by the infor- 
mation present on the microprocessor’s 
D,...Dg data lines. This information is first 
converted to a digital value by IC, and 
results in at least one of outputs @...7 
being active at any one time. This pro- 
duces preset values, and divisors, of: 1, 2, 
4, 8, 16, 32, 64, and 128. Lines D,...Dg 
enable the required octave to be selected. 
To clarify all this, figure 3 shows some 
down-count cycles. The longer the down- 
count takes after APE has become active 
to reach zero (ZD active), the lower the 
frequency at the input. The bistable pro- 
vides a train of very short negative pulses 
which have a duty factor of 50 per cent 
(ie., they are square waves). 


programmable 


1from12  |—j 1 from 12 ee ; 
selector eal selector selection 
programmable ioe programmable octave 
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te 
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The circuit of figure 2 does not generate 
any signal, but is, rather, a sort of pro- 
grammable interface between the 
microprocessor and the master oscillator. 
The master oscillator, the circuit of which 
is shown in figure 4, has buffered outputs 
which can, therefore, be applied to one or 
more 1 from 12 decoders (figure 2). The 
set-up of figure 5 is quite different from 


OHNO BNO 


FF1 = %IC5 = 74LS74 
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Figure 1. Block schematic 
diagram of a digital oscil- 
lator that may: be the 
basis for a polyphonic 
musical instrument. 


Figure 2. Each channel in - 
figure 1 requires a circuit 
as shown here. The tone 
and the octave are 
selected via the data bus. 
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that in figure 1: it has no master oscillator, 
but simply a clock input, the frequency of 
which is a multiple of the highest tone in 
the top octave. This frequency is applied 
to two programmable dividers that select 
the octave and tone respectively. The cir- 
cuit of this arrangement is shown in 

figure 6. The octave is selected by the 
microprocessor via retriggerable buffer 
IC, and then applied to a divider formed 
by IC, and IC3. The frequency of the out- 
put of IC, is a multiple of the tone which 
will be selected by programmable divider 
ICs. 
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octave programmable 
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Figure 3. The principle of 
the 40103 divider. The 
higher the preset value, 
the longer the counting 
process, and the lower 
the frequency. 


Figure 4. The M087 is a 
master oscillator that 
generates the twelve 
tones of an octave. It may 
be driven by a crystal 
oscillator, as here, or by a 
voltage-controlled oscil- 
lator, possibly in conjunc- 
tion with a vibrato and 
tremolo circuit. 


Figure 5. An alternative 
for one channel from 
figure 1. Two program- 
mable dividers ensure 
selection of tones and 
octaves. 


Figure 6. The circuit 
diagram of the set-up in 
figure 5. The clock fre- 
quency is equal to the 
highest tone of the 
highest octave. 


85052-6 


85052-7 


The ratio between successive tones in an 
octave is the 12th power root of 2, which 
is very nearly equal to 1.059. These ratios 
are provided as a matter of course in an 
IC like the M087, but they can also be 
obtained from the set-up in figure 6, con- 
sisting of divider ICs, PROM IC,, and 
bistable FF). 

The divisors required to resolve an octave 
into its constituent twelve tones are shown 
in figure 7. The 40103 on its own can cope 
neither with numbers larger than 256, nor 
with odd numbers, but, in conjunction 
with a PROM, IC,, and the bistable, it can. 
The basic divide information is selected 
via Dg...D3, which are connected to 
address lines Ag...A3 of the PROM via 
IC,. By feeding back output Q of the 
bistable to input A, of the PROM, it 
becomes possible to split the divide pro- 
cess into two. During one part of the 
count cycle the output of the bistable is 
logic low, when the lowest sixteen ; 
addresses of the PROM are selected. A 
certain preset value for IC, then exists at 
the memory location selected by Dg. . .D3. 
After this value has been counted, the 
bistable toggles, and the highest sixteen 
addresses of the PROM are selected. 
Lines Ag...A, do not change, so that the 
preset value is then sixteen places higher 
than previously. After this preset value has 
been counted, the bistable toggles again, 
and the whole process starts afresh. The 
contents of the PROM are given in table 1. 
Note a small but important point here: 
because the SPE input is now used as the 
preset enable instead of the APE input, 
the divisor is the preset value plus l. 
Therefore, the data values in table 1 are 
one lower than the wanted divisors. 
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FF1,FF2 = IC7 = 4013 
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Figure 7. The divisors for 
resolving an octave into 
its twelve constituent 
tones. 


Figure 8. This extended 
DCO provides twelve 
tones over eight octaves. 
The duty factor may be 
set between five and 50 
per cent in sixty-four 
steps. 


Figure 9. To achieve a 
variable duty factor, it is 
necessary to divide both 
count cycles once more: 
there are thus four count 
cycles per period. 
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Table 1. 


000 808 @ 

000 0 1 

® 0600 1 0 

®@06o0 1 1 

060 1 0 0 first part 
66 10 1 of the count 
®@01 1 0 cycle 

OF 0) 1 a Al 

0 10 0 0 

Oi a0: ON A 

Or al Oe 10.10: 

6101 1 

160 0 0 

I Or 10. OF 1 

Ny Ou Or 2G: 

160060 1 «1 

10 1 0 0 second part 
LCs Sale CT st of the count 
TO 1 30) cycle 

30) aif at al 

1 10 0 0 

to 20) 0" 4 

110 1 0 

to 5@r 1 4 


Table 1. The content of 
the PROM in figure 6. 
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Figure 10. The bus of the 
polyphonic synthesizer 
can be connected to the 
DCOs in figure 2, 6, and 8 
without any modification. 
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If we take as an example divisor 239 
(which selects the highest tone in an 
octave), Ag...A, are logic 0. When A, is 
low, the output of the PROM is 119 (77ygy), 
and when it is high, the output of the 
PROM is 120 (78ypx). The sum of the two is 
not a totally symmetrical square wave, but 
the very small deviation does not really 
matter. 

If you want to experiment, it is, of course, 
possible to vary the ratios by program- 
ming different divisors. The phase relation 
between the harmonic frequencies is then 
also different, and this will affect the 
timbre. 


The final step 


An extended version of the previous cir- 
cuit is shown is figure 8. Here again, the 
main modification lies in the tone divider. 
The memory range of the PROM has been 
expanded greatly, which enables the use 
of digitally controlled pulse-width modula- 
tion. The total divide time remains as 


before, but the divisors for the logic 1 and 
logic 0 periods are different. If we take as 
an example a divisor of 447, a duty factor 
of, near enough, 50 per cent will split this 
into 223 and 224. If, however, a duty factor 
of 5 per cent is wanted, the first part 
becomes 20 (as the logic 1 can last only 
one tenth as long as before), and the sec- 
ond 427. Once again, we have the prob- 
lem of having to divide the second part 
into two (because the 40103 stil cannot 
cope with numbers larger than 256). 
Therefore, a second bistable, FF,, has 
been added; its Q output is taken to input 
A; of PROM ICz.. In this way, a further div- 
ision of both the first and the second part 
of the count cycle is effected. 

Figure 9 illustrates what happens when a 
duty factor of 5 per cent is wanted. The 
divisors are 10 (la), 10 (1b), 214 (2a), and 213 
(2b). What was said earlier on about the 
relation between the sum of the stored 
preset values and the actual divisor is true 
here also. That is, preset value plus 1 is 
divisor. As this happens here four times, 
we must add 4 to the sum of 447 to obtain 


10 


N1...N4=1C1 = 74LS32 
N5,N6 = %4IC2 = 74LS02 
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Table 2 

@ 12345 6789 48 550: 
@00: 4F 69 63 5D 58 53 4E 4A 46 42 3E 3A 560: 
@1@: 7@ 64 64 5E 59 54 4F 4B 46 42 3F 3B 576: 
020: 7@ 69 63 SE 58 53 4F 4A 46 42 3E 3B 580: 
030: 74 6A 64 5E 59 54 4F 4A 46 42 3E 3B Beer 


230: 63 SE 58 53 4F 4A 46 42 3E 3B 37 34 798 

240: 61 SC 56 51 4D 48 44 46 3D 39 34 33 706: 
250: 7F 77 71 6A 64 SF 59 54 4F 4B 47 43 7B: 
268: 7E 77 7@ 6A 54 SE 59 54 4F 4A 46 42 7C@: 
270: 61 SC 57 52 4D 49 45 41 3D 3A 36 33 708: 
280: SF SA 55 5@ 4B 47 43 3F 3C 38 35 32 7&8 

296: 88 79 72 6C 66 66 5B 55 56 4C 48 44 7F@ 

2A0: 88 78 72 6B 65 SF SA 55 5@ 4B 47 43 sea: 
2B@: 6@ SB 55 5@ 4C 48 43 4@ 3C 39 35 32 816: 
2C@: SE 59 53 4E 4A 46 42 3E 3B 37 34 31 820: 
200: 82 7A 74 6D 67 61 SC 57 51 4D 49 45 830 

2E0: 81 7A 73 6D 66 61 58 56 51 4C 48 44 8498 

2F@: SE S59 54 4F 4B 46 42 3E 3B 38 34 31 856: 
308: SC 57 52 4D 49 45 41 3D 3A 36 33 30 860 

316: 84 7C 75 6E 68 62 5D 58 52 4E 4A 45 878: 
328: 83 7C 74 6E 68 62 SC 57 52 4D 49 45 880: 
338: SC 57 53 4E 49 45 41 3D 3A 37 33 31 898: 
340: SA 55 51 4C 48 44 3F 3C 39 35 32 2F SAG: 
356: 85 7E 76 76 69 63 SE 59 53 4F 4A 46 SBe: 
360: 85 7D 76 6F 69 63 SE 58 53 4E 4A 46 sce: 
378: SB 56 51 4C 48 44 48 3C 39 36 33 30 806: 
380: 59 54 4F 4A 46 42 3E 3B 38 34 31 2E 8E6: 
396: 87 7F 78 71 6B 65 SF SA 54 58 4B 47 era 

3A8: 86 7F 77 71 6A 64 SF 59 54 4F 4B 47 900 

3B@: S59 54 56 48 47 43 3F 3B 38 35 32 2F PG: 
3C@: S7 52 4E 49 45 41 3D 3A 37 33 30 2D 928: 
3D@: 88 81 79 73 6C 66 6@ 5B 55 51 4C 48 930: 
3E@: 88 8@ 79 72 6B 65 6@ SA 55 58 4C 48 948: 
3F0: 58 53 4E 49 46 42 3E 3A 37 34 31 2E 958: 
408: 56 51 4C 48 44 4@ 3C 39 36 32 2F 2D 968: 
410: 8A 82 7B 74 6D 67 61 57 56 52 4D 49 970: 
426: 39 82 7A 73 6D 567 61 5B 56 51 4D 48 988 

430: 56 S1 4D 48 44 48 3D 39 36 33 3a 2D 998: 
448: 54 4F 48 46 43 3F 3B 38 35 31 2E 2c FAG: 
45@: 8C 84 7C 75 SE 68 63 5D 57 53 4E 4A PRG: 
460: 8B 83 7C 75 SE 68 62 SC 57 52 4E 49 9ce 

470: 54 5@ 4B 47 43 2F 3B 38 35 32 2F 2c 9DG: 
480: S2 4E 49 45 41 3E 3A 36 33 31 2E 2B FEO: 
490: 8D 85 7E 77 78 69 64 SE 59 53 4F 4B FO 

4A@: 8D 85 7D 76 SF 69 63 SE 58 53 4E 4A Age: 
4B@: 53 4E 4A 45 42 3E 3A 37 34 31 2E 2B AlG: 
408: S1 4C 48 44 4@ 3C 39 35 32 30 2D 2A A20: 
4D@: SF 87 7F 78 71 6B 65 SF 5A 54 5@ 4B A30: 
4E0: 8E 86 7F 77 71 6A 64 SF 59 54 4F 4B Aq: 
4F@: Si 4D 48 44 4@ 3D 39 36 33 36 2D 2B ASO: 
506: 4F 48 47 42 3F 3B 38 34 31 2F 2C 29 Aé@ 

516: 96 88 86 79 72 6C 66 68 5B 55 51 4C A7e: 
526: 98 88 88 79 72 6B 65 60 5A 55 58 4C Ase 

338: S@ 4B 47 43 3F 3C 38 35 32 2F 2C 2A AIG: 
340: 4D 49 45 41 3D 3A 36 33 30 2E 2B 28 AAG: 


92 BA 82 7B 74 6D 67 61 SC 56 52 4D AB@: 20 24 

92 89 81 7A 73 6D 67 61 5B 56 51 4D ACG: 2A 28 

4E 4A 46 41 3E 34 37 34 31 2E 2B 29 AD@: BS AB 

4C 48 44 48 3C 39 35 32 2F 2D 2A 28 AEG: BS AB 

94 8B 83°7C 75 SE 68 62 5D 57 53 4E AFG: 2B 28 

Bea: 29 26 

Bia: B7 AD 

B28: Bé AC 

B3@: 29 27 

B40: 27 25 

BSG: B9 AE 

Bé@: BS AE 

B70: 27 25 

BSse: 25 23 

B96: BA Ba 

BA@: BA AF 

BBG: 26 24 

BC@: 24 22 

BD@: BC Bi 

BE@: BB BI 

BF@: 24 22 

Cee: 22 20 

C18: BD B3 

C2@: BD B2 

C36: 23 21 

C4e: 2@ 1F 

cse@: BF B4 

Cée: BF B4 

C76: 21 1F 

cee: IF 1D 

C98: Ci BS 

Cae: cea BS 

CB@: 1F 1£ 

CC@: 1D 1c 

CD@: C2 B? 

CE@: C2 B7 

97 8F 87 7F 78 71 6B 65 SF SA 55 CF@: 1£ 1C 

?7 8E 86 7F 77 71 6A 64 SE 59 54 068: IC 1A 

48 3C 39 35 32 38 2D 2A 28 26 23 21 Die: C4 BS 

3D 3A 37 33 31 2E 2B 29 26 24 22 20 02e: C3 BB 

AZ 79 78 88 86 79 72 SC 66 68 SB 56 D3@: 1C 1B 

78 98 88 88 79 72 5B 65 SF SA 55 040: 1A 19 

3E 3B 37 34 31 2E 20 29 27 25 22 26 DSe@: CS BA 

3C 39 35 32 2F 2D 24 27 25 23 21 IF Dé@: CS BA 

Ad 9A 92 BF B2 7A 74 6D 67 61 5C 56 07@: 1B 19 

9A 91 89 81 7A 73 5D 66 58 5B 56 D8e: 18 17 

3C 39 36 33 36 2D 2A 28 26 24 21 20 D98: C7 BC 

3A 37 34 31 2E 2B 29 26 24 22 20 IE DA®: C7 BB 

9C 93 6B 83 7C 75 SE 68 62 SC 57 DBG: 17 18 

9B 93 8A 82 7B 74 SE 67 $1 5C 57 DC@: 17 16 

3B 3G 34 31 2F 2C 29 27 25 23 21 IF DD@: CF BD 

39 36 32 2F 2D 2A 28 25 23 21 IF 1D OE@: C8 BD 

90 9S S8C 84 7D 76 6F 69 63 5D 58 DFG: 17 16 

90 94 8C 84 7C 75 SF 68 62 5D 58 Eee: 15 14 

39 36 33 3@ 2D 2B 28 26 24 22 26 1E E16: CA BF 

37 34 31 2E 2B 29 26 24 22 26 1E 1C E26: CA BE 

AY 9F 96 BE 86 7E 77 78 6A 64 SE 59 E36: 16 15 

AS 9F 9S BD 85 7E 77 78 69 53 SE 59 E4e: 14 13 

37 34 31 2E 2C 29 27 25 23 21 IF 1D E50: CC Co 

35 32 3@ 2D 2A 28 25 23 21 IF 1D Ic £68: CB CO 

AA Al 97 8F 87 7F 78 71 6B 65 SF SA E7@: 14 13 

AA AB 97 BE 86 7F 78 71 SA 64 SF SP Ese: 12 11 

36 33 34 2D 2B 28 26 24 22 26 11 1C E9@: CD C2 

34 31 2E 2B 29 27 24 22 20 1E 1C 1B EA@: CD C1 

A2 99 9@ 88 88 79 72 6C 66 6@ 5B EB: 13 12 

A2 98 98 88 88 79 72 6B 65 68 SA EC@: 16 @F 

34 31 2F 2C 29 27 25 23 21 1F 1D 1B ED@: CF C4 

32 2F 2D 2A 28 25 23 21 IF 1D 1C 1A EE@: CF C3 

A4 9A 92 89 82 7A 73 6D 67 S61 SC EFQ@: 11 18 

AD AZ 9A 91 89 81 7A 73 SC 65 68 5B FOG: OF BE 

33 38 2D 2A 28 26 24 22 26 IE IC IA Fi@: D1 CS 

31 2E 2B 29 26 24 22 20 1£ IC 1B 19 F26: D@ CS 

AS 9C %3 8B 83 7C 75 6E 68 62 5C F36: GF GE 

AE AS 9B 92 8A 82 7B 74 6D 67 51 SC F4@: 8D OC 

31 2E 2C 29 27 25 22 20 1F 1D 1B 1A F5@: D2 C7 

2F 2C 2A 27 25 23 21 IF 1D 1B IA 18 F608: D2 Cé 

B1 A? 9D 94 8C 84 7D 76 6F 6% 63 SD F76: @E 8D 

B88 AS 9D 94 8B 84 7C 75 SE 68 62 5D F8@: @C eB 

2F 2D 2A 28 26 23 21 IF 1E 1C 1A 19 F9a: D4 CB 

2D 2B 28 26 24 22 20 1£ 1C 1B 19 17 FAG: D3 C8 

B2 AS 9F 96 8D 85 7E 77 78 69 64 SE FBG: @C 6B 

B2 AS 9E 95 8D 85 7D 746 SF 69 63 SE FC@: BA 67 

2E 2B 29 26 24 22 26 1£ 1D 1BY19 18 FD@: Dé CA 

2C 29 27 25 23 21 1F 1D 1B 1A 18 17 FE@: DS C9 

B4 AA AG 97 BE 86 7F 78 71 6A 65 SF FF@: BA @A 
B3 A? A@ 96 BE 86 7E 77 76 6A 64 SE 


he actual divisor of 451. This selects the 
owest tone in an octave. 

‘t is, therefore, possible to use pulse-width 
modulation (PWM) by applying the 
modulating signal in digital form (6 bits) to 
he highest six address lines of the 
=PROM. This memory has been pro- 
jrammed such that the duty factor can be 
varied from 50 per cent to five per cent in 
26 — 64 steps. Each step thus represents 0.7 
oer cent of the duty factor. Note that A, 
orovides the MSB (most significant bit). 


-inally 
[he circuit of figure 8 enables the selec- 
ion via a microprocessor of one tone 


from up to eight octaves, with the possi- 
bility of pulse-width modulation, in one 
channel. If you want to replace the VCO 


in the polyphonic synthesizer (described 


in a number of issues of E/ektor between 
October 1981 and July 1982) by the DCO, 
the bus layout of figure 10 may be main- 
tained. The EPROM content is given in 


table 2. 


In pulse-width modulation, the modulating 
signal is usually generated by an analogue 
low frequency oscillator and this must 
here, therefore, be followed by an 
analogue/digital converter. The use of the 
music quantisizer (Elektor, October 1983, 
p. 10-30) may provide further interesting 


musical effects. K 
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Table 2. The 
the EPROM 


content of 
in figure 8. 
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the short search... 


Like most of us, you must sometimes have cursed under your breath 
when tracing a fault took longer than building the circuit. Such an 
occurrence is particularly galling when you finally discover that the 
fault is not an electrical, but a “mechanical” defect, such as a 
hairline fracture in a printed circuit track, a dry soldering joint, and 
so on... It is unfortunately the mechanical defect that is so difficult 
to trace, often because the right test equipment is not available or 


_..or the 
search for the 
short 
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simply too expensive. 


Printed circuits are particularly prone to 
mechanical defects, especially when they 
contain many thin tracks. Finding the 
mechanical cause of a malfunctioning 
memory board, for instance, is certainly a 
time consuming job! Every conscientious 
hobbyist of course, checks his circuits 
carefully after completion, both visually 
and with a multimeter. But what do you do 
when you detect, say, a short-circuit and 
cannot locate it visually? 

A simple test consists of removing all ICs 
from their holders in the suspected area 
and injecting an audio signal of about 

1 kHz into the doubtful printed circuit 
tracks. The current consequently flowing 
through the tracks causes an electro- 
magnetic field. This field can be detected 
with an old (but working!) recording head 
from a cassette or tape recorder: the out- 


put of the head is applied to a small audio 
amplifier terminated in a miniature 
loudspeaker. When the recording head is 
passed over the relevant track, the audio 
signal is audible until the short-circuit is 
reached. It’s as simple as that! 


Construction 


As already stated, any old recording head 
may be used: frequency response and 
reproduction quality are of no conse- 
quence, as long as the head still works. 
An old cassette recorder of which the 
audio amplifier and loudspeaker (as well 
as the recording head) still work is ideal. 
The head is unsoldered from the recorder 
and fitted with a length of screened cable. 
The free ends of this cable are then 


84120-1 


oldered into the position from which the 
2cording head was removed. And that’s 
sally all. The head may, of course, be 
istened onto a small length of aluminium 
ibing or even an old ballpen holder to 
ake it easier to pass accurately over the 
rinted circuit tracks. 


esting 

Ve can now find out what our little tester 
; capable of. But first we need an audio 
ignal. If you have no a.f. generator, you 
vay build the simple square-wave oscil- 
itor shown in figure 1. If you use an 
xisting generator, it is recommended to 
onnect a 100-ohm resistor in series with 
s output. 

hort-circuit the output of the audio gen- 
rator and bring it close to the recording 


short-circuit 


head (but do not touch). A signal is then 
induced in the head which becomes aud- 
ible in the loudspeaker: the volume, 
where possible, may now be preset as 
required. 
Next, connect the audio generator output 
to the two tracks that are suspected of 
being shorted (see figure 2). The search 
becomes a little more tricky when two 
adjacent pins of an IC socket are thought 
to be shorted because of the closeness of 
such pins. 
If you want to test a completed printed 
circuit (not made by yourself), it is rec- 
ee to set the output voltage to 
.0.5 Vp The generator in figure 1 
ee then ae supplemented by voltage 
divider R3/R4 as shown. K 


Literature: inCider, October 1983 
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Figure 1. Simple square- 
wave generator with an 
output of about 1 kHz. 
The output level cannot 
be adjusted, but this is of 
little consequence, as the 
volume of the audio 
amplifier can be. 


.Figure 2. Example of how 
_the search for a short- 


circuit may be carried 
out. 
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For some computer applications it is very convenient to have a one- 
line display with small dimensions and low current consumption 
instead of a complete monitor. A good example of this is the 
microprocessor-controlled frequency counter published in last 
January’s issue. The sort of display and associated control electronics 
used there is also suitable for other mini-computer systems or circuits 
using a microprocessor so it is considered here as a separate unit. 


alphanumeric display 


one complete 
line controlled 
by a single IC 
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Dedicated ICs can greatly simplify many 
applications in electronics. This is cer- 
tainly true of the display module shown 
here. It consists mainly of an alphanu- 
meric vacuum fluorescent display and a 
display controller IC. Numbers, letters and 
other characters (the whole ASCII charac- 
ter set, in fact,) can be displayed. The text 
can also be made to move along the 
display. 

The special printed circuit board 
developed for the display module has 
already been shown in the frequency 
counter article. A number of LEDs and 
switch connection points are included on 
the board even though they do not actu- 
ally belong with the display. They do, 
however, make the unit more versatile and 
easier to tailor to other purposes. The 
layout of the board is universal so it can 
easily be used with other electronic cir- 
cuits driven by a microprocessor. This lat- 
ter point — that a microprocessor is used 
for control — is essential as the infor- 
mation must be sent to the display ina 
particular sequence. 


The circuit 


There is very little to be seen in the cir- 
cuit diagram of figure 1. The fluorescent 
display is accompanied by one IC and a 
few discrete components. Understandably, 


the IC is somewhat special so we will 
have a closer look at that to make the cir- 
cuit easier to understand. 

The Rockwell 10937 is a controller IC for 
14 or 16 digit multiplexed displays. Up to 
16 digits and the associated decimal 
points and commas can be controlled at 
the same time. The display outputs can 
supply a maximum of 10 mA. All the 
timing for the display is handled by the IC 
itself so the processor system only has to 
provide the data for display and some 
control information. 

The main parts of the IC are shown by the. 
block diagram of figure 2. Data for display 
is loaded into the display data buffer via 
the serial data input. The timing and con- 
trol block synchronizes the segment and 
digit output signals to ensure that the 
multiplexing is correct. The segment 
decoder contains the complete ASCII 
character set in a 16 x 64 bit PLA (pro- 
grammable logic array). Two further 
blocks contain the segment and digit 
drivers. 

Returning to the circuit diagram (figure 1) 
we see that the display’s segments and 
digits are connected directly to the driver 
outputs of the IC. Each of the drivers is fit- 
ted with a pull-down resistor (R10. . .R41). 
Most of the remaining components are 
needed to power the unit. The Vsg con- 
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3K see text 


rection should be linked to the processor 
system’s +5 V line. A —10 V supply feeds 
he Vpp connection via D3 and C4. The 
ilament voltage for the fluorescent display 
s presented to points A and B. With the 
ype of display indicated here this must 
e 5.8 V. A pair of resistors, R9 and R42, 
ire used to reduce the transformer 

oltage to the right level. The value of the 
esistors is calculated by first connecting a 
30 Q resistor across the transformer and 
neasuring the a.c. voltage across the load. 
‘ach of the resistors must then be given a 
alue of [(S7U-330)/2] 2, where U is the 
oltage measured. 

‘he filament, which also acts as cathode, 

3 fed a voltage of 5.6 V above the —24 V 
l.c. via resistors R45 and R46 and zener 
liode D4. This ensures that inactive 
egments of the display are actually 

irned completely off. The Vss connec- 
on is the signal ‘ground’ line for the 
ystem. None of the power supply lines 
aay be connected to the computer 
ystem’s ground line. There is, of course, a 
round connection on the printed circuit 
joard but that is only for extras such as 
EDs. In spite of the signal ground being 
t5 Va ‘0’ is still< 0.8 V and ‘l’ is>3.8V 
vith respect to the computer ground. 

he display can be reset by a negative 
ulse via R57, R58 and T2. This could also 
’e a manual reset if a push-button is con- 
ected between R58 and the computer’s 
round line. 

‘he circuit diagram includes some 

spare’ switch connections, resistors and 
i1EDs. These are free for each user’s own 
urposes. 
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The data format 


The input data for the 10937 consists of a 
series of 8-bit data words. The first bit that 
is transmitted (b7) decides whether the IC 
must consider the present byte as control 
information or an ASCII character for the 
display. A ‘l’ indicates control information 
and ‘0’ represents display data. 

There are three control codes: 

@ load the display data buffer pointer 

B load the digit counter 

B load the duty cycle register. 

The layout of the control bytes is shown in 
table 1. 

Load Buffer Pointer is used to move the 
display data buffer pointer to the desired 
character position so that the next charac- 
ter transmitted is placed in this position. 
To indicate the position the decimal pos- 
ition of the digit minus 2 is loaded into 
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2 
a 
E¢ 


R10...R41= 
22 «100k 


Figure 1. This circuit 
diagram shows that the 
module contains only two 
major components: a 
16-digit vacuum fluor- 
escent display and a 
special controller IC. 


Figure 2. The 10937 con- 
trols all the functions of 
the display. Here we see 
what it is made up of. 
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Table 1. This is how the 
control word is built up. 


Table 1. 
control word code 
LOAD BUFFER PTR 1010XXXX 
(position of the character to be changed) 
LOAD DIGIT CNTR 1100YYYY 
(number of digit position) 
LOAD DUTY CYCLE 111ZZZZZ 
(on/off, brightness, timing) t 

control bit 


XXXX gives the position of the character (4 bit word) 
YYYY gives the number of digit positions (4 bit word) 
ZZZZZ gives the number of clock periods for which a 

specific digit is on (5 bit word) 


Table 2. 
Display-Data ASCll-Character Display-Data ASCIll-Character 
01000000 @ 00100000 
01000001 A 00100001 | 
01000010 B 00100010 o 
01000011 C 00100011 # 
01000100 D 00100100 $ 
01000101 E 00100101 % 
01000110 F 00100110 & 
01000111 G 00100111 : 
01001000 H 00101000 ( 
01001001 I 00101001 ) 
01001010 J 00101010 * 
01001011 K 00101011 + 
01001100 iL 00101100 
01001101 M 00101101 _ 
01001110 N 00101110 : 
01001111 ie) 00101111 / 
01010000 P 00110000 0 
01010001 Qa 00110001 1 
01010010 R 00110010 2 
01010011 Ss 00110011 3 
01010100 T 00110100 4 
01010101 U 00110101 5 
01010110 Vv 00110110 6 
01010111 WwW 00110111 7 
01011000 xX 00111000 8 
01011001 ay. 00111001 9 
01011010 Z 00111010 : 
01011011 [ 00111011 z 
01011100 \ 00111100 << 
01011101 ] 00111101 = 
01011110 A 00111110 4 
01011111 _ 00111111 ? 
t t 
Control-Bit Control-Bit 


Table 2. These are all the 
ASCII characters that are 
available from the 10937. 


LsB 


Figure 3. In this diagram 
of the timing for the 
clock and data input the 
voltages shown are 
measured with reference 
to the +5 V line. 
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TBorF | 400 ns 
TAOFF | 100 ns 


* Data stable during 
this time 


NEXT 
DATA WORD 
— + 


this byte. The left-most display in the 
diagram is number 1. Below 0 the count 
continues downwards from 16 so digit 1 
has a decimal value of 15 and digit2 a 
value of 0. 
The Load Digit Counter code is normally 
used in initialising to indicate the number 
of digits used. The multiplexer frequency 
is then modified to suit the number of 
active digits. For 16 digits the code used is 
0. 
Load Duty Cycle determines for how long 
the display is switched on and off and in 
this way the brightness can be set. Each 
digit has 32 clock periods available and 
can be switched on for a maximum of 31 
of these. They must be off for at least one 
clock cycle out of every 32. 
After a reset pulse (which is always a 
consequence of switching on the supply 
voltage) the following occurs: 
@ the digit and segment drivers are all 
switched off 
lH the Load Duty Cycle ‘on’ time is set to 0 
@ the Digit Counter is set to 16 (bit code 
0) 
M@ the Load Buffer Pointer is set to 15 
(= digit 1). 
After this the desired control information 
must first be provided. The order is not 
important: 
Load Duty Cycle 
Load Digit Counter 
Load Buffer Pointer 
Then come the ASCII codes. The buffer 
pointer is automatically incremented after 
each data word, except in the case of 
decimal points and commas. After digit 16 
the pointer jumps to digit 1. If the digit 
counter is programmed so that not all the 
digits are used the duty cycle must be 
carefully chosen. If the number of digits 
used is 8, for example, the duty cycle 
must not be higher than 16, with 4 digits it 
is 8, and so on. If this is not done there is 
a danger of the display burning out. 
There are a number of points to bear in 
mind when programming the processor. 
The clock and data line must be reset to 
zero immediately after switch-on or the 
circuit will act strangely. Timing also 
requires a certain amount of care. There 
must be at least 40 ys between the end of 
one data word and the start of the next. 
There must also be at least 120 us between 
the start of one data word and the start of 
the next one (this is shown in figure 3). 
The display module has certain power 
requirements. It needs +5 V (supplied by 
the computer system), —24 V d.c. (with 
respect to the processor system’s ground 
line) and an a.c. supply of 6 V. 
The information in this article should be 
sufficient for you to write a program to 
show the desired characters on the 
display. Further information on the theory 
and background of the actual display can 
be found in the applicator on page 6-58 of 
the June 1983 issue of Elektor. K 
Literature: 
Rockwell datasheet — 10937 alphanumeric 
display controller. 
E£lektor June 1983 — applicator, page 6-58. 


While here on earth we discuss, seemingly ad infinitum, the pros and 
cons of alternative energy sources, there is not far from us — a mere 


90.5 million miles (149.5 million kilometres) — a nuclear plant that has 
been going for the best part of 5000 million years and is estimated to 
go on for another 10000 million years. The amount of energy this 
factory releases through nuclear fusion each second (it converts 

600 million tons of hydrogen into helium at a temperature of 

15 million degrees Celsius every second) is enough to meet our 
earthly needs for energy for a million years. That factory is, of course, 


our sun. 


solar battery 


Although we know that the sun radiates all 
that energy into space — only an 
infinitesimally small part of it is absorbed 
by the earth and other planets in our solar 
system — we do not really know how to 
harness it on a large scale. How can we 
convert the solar energy falling onto earth 
into electric energy for powering our 
industries, transport, heating and lighting 
systems, and others? 


Heat and electricity 


Who has not tried to set fire to a piece of 
oaper with a magnifying glass? This is 
one of the oldest methods of converting 
solar energy. Archimedes used it suc- 
cessfully — with the aid of a parabolic 
mirror — in the defence of Syracuse. 

na parabolic mirror, the energy falling 
onto a large area is optically concentrated 
n one point, called the focus. This leads 
oO very high temperatures at the focus, 
which may, for instance, heat the water in 
he boiler of a steam engine that is used 
o drive an electric generator. 

4 second method of gaining heat from 
solar energy has come about in the last 
lecade: large solar collectors placed in 
south-facing roofs of buildings. In these, 
here is no focusing of energy; instead, 


water flows through the longest possible 
path just under the surface of such collec- 
tors and is heated direct. This method is 
based on the principle of the heat 
exchanger. 

A third method of using solar energy lies 
in the direct conversion of solar energy 
into electric current, and it is with this 
method that the present article is con- 
cerned. However, do not think that it will 
be possible to make use of a large part of 
the radiation released by the converting of 
hydrogen to helium at the core of the sun, 
as some simple arithmetic shows. The sun 
radiates equally in all directions. As the 
average distance from sun to earth is 
about 150 million kilometres, the (electro- 
magnetic) radiation takes about 8 minutes 
to reach the earth. In those eight minutes, 
the total energy radiated by the sun has 
spread over the inside of a sphere of sur- 
face area 3 x 10!7 km?. The total surface 
area of the earth that is being lit by the 
sun at any one time amounts to only 

113 x 10° km?. Even if we were able to 
cover that whole area with solar cells, we 
would receive only 3 tenthousandmillionth 
parts of the totally radiated energy. The 
rest (virtually all) is lost in the universe. 
However, the situation is not as hopeless 
as at first sight it may look, because only 
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the answer to 
Our energy 
problems? 


Figure 1. Schematic 
representation of a solar 
cell; note that the 
thickness of the front 
ohmic contact has been 
drawn highly exaggerated 
in comparison with the 
other dimensions. 


a= front ohmic contact © 
b= anti-reflect layer 

c 
d 
e= contact plate (-) 


= kon juntion (Si) 
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Figure 2. Circuit of the 
solar battery charger, 
consisting of twenty solar 
cells in series. 


Figure 3. Construction of 
the solar battery charger 
showing how each cell is 
connected to the next by 
a short length of flexible 
stranded wire. 
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19 000 km? of solar cells would receive 
enough energy to meet the estimated 
world demand for the year 2000. 


Construction and operation of a 
solar cell 


After the astronomical figures of the last 
section, we return to earth and the 
microscopic dimension of the cross sec- 
tion of a solar cell. The thickness of the 
cell shown schematically in figure 1 has 
been highly exaggerated in comparison 
with the surface dimensions. 

A solar cell uses the photovoltaic effect to 
convert radiation from the sun into elec- 
trical energy. The photovoltaic effect 
arises when a junction between a metal 
and a semiconductor or two opposite 
polarity semiconductors is exposed to 
electromagnetic radiation, usually in the 
range near-ultraviolet to infra-red. A for- 
ward voltage appears across the 
illuminated junction and power can be 
delivered from it to an external circuit. 


The p-n junction of which the cell consists 


has a relatively large surface area and 
relatively high efficiency (10. ..15 

per cent). Solar cells are fabricated mainly 
from silicon, gallium arsenide, selenium- 
cadmium sulphide, and thin-film cadmium 
sulphide. As part of the radiation is 
reflected by the surface of the cell, an 
anti-reflect layer is incorporated to 
minimize reflection. The absorption coef- 
ficient is large for short wavelengths, and 
smaller for longer wavelengths. 

The efficiency of solar cells reduces by 
about one half per cent for each degree 
centigrade rise in their body temperature, 


so that most cells must be suitably cooled. 


Note, however, that this depends to a 
large extent on the material; gallium 
arsenide/gallium phosphide, for instance, 
has optimum efficiency at well over 100°C. 
The spectral response curve of a silicon 
cell indicates a useful range of 
wavelengths between 0.5 um and 1.0 um, 
peaking at about 800 pm. 


Angle of incidence and 
atmospheric absorption 


Placing the cells at right angles to the sun 
ensures that the highest possible amount 
of radiation falls:onto the cell surface. It 
should, however, be noted that at our 
latitudes it is never possible to equal the 
amount of radiation that can be received 
in regions between the tropics of Cancer 
and Capricorn. The reason for this is that 
the distance the radiation travels through 
the atmosphere is shorter in these regions 
than at more northerly or southerly 
latitudes. 


Solar battery charger 


The circuit of a solar battery charger, 
designed and tested by us, is shown in 
figure 2. It consists of twenty single solar 
cells connected in series. In the calcu- 
lation of the required charging voltage, 
allowance must be made for the 0.6 V 
drop across diode Dl. This diode is 
necessary to prevent the electrical battery 
discharging through the solar cells. 
Specifications and technical data supplied 
by the manufacturers of solar cells must 
be treated with caution as they normally 
refer to optimum incidence of radiation, 
which, owing to climatological and 
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transparent or translucent plate 

solar cells 

flexible stranded wire 

expanded polystyrene 

base plate (plastic/nylon/wood/metal) 
holes for preventing heat currents 


>~oaoow 


geographical factors, cannot always be 
realized. It is true that even under 
moderate light conditions the no-load 
voltage of a cell is about 0.5 V. However, 
the current produced by the cell is a func- 
tion of the incident light radiation: this is 
shown schematically in figure 5 where the 
voltage/current characteristic of a cell 
moves further and further to the right with 
ncreasing radiation. 

[he characteristic in figure 4 shows the 
voltage/current relation of our solar bat- 
ery charger. Measurements for this curve 
were taken on a sunny November day, in 
nid afternoon, at a latitude of about 51°N. 
Note that the maximum current is just 
bout 20 mA, which is sufficient to charge 
1 small electric battery. Increasing the 
oad caused a voltage breakdown. It is 
slear that the optimum operating point is 
it the knee of the curve. 


>onstruction of the solar battery 


‘he fragile solar cells are connected 
ogether with thin, flexible stranded wire. 
older one end of the short length of wire 
> the front ohmic contact (positive ter- 
ainal) of one cell and the other end to the 
nderside (contact plate) of the next cell 
s shown in figure 3. Where the solar bat- 
2ry is placed in the open, it is advisable 
> protect it from the environment by, for 
astance, housing it in a transparent or 
‘canslucent case. 


‘conomics of solar cells 


though solar cells provide a promising 
lternative source of energy, the time is 
ot yet ripe for terminating your contract 


4 solar battery 


10 


t 


voltage 
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with the Electricity Board. This is because 
for the generation of one kilowatt of 
power a solar battery with a surface area 
of 10 m? is required. As prices are still 
around 50p per square centimetre, that 
one kilowatt of power would be very 
expensive indeed — certainly compared 
with the few pence charged by the Elec- 
tricity Board. None the less, solar cells 
have become, and will remain, the most 
important long-duration power supply for 
satellites and space vehicles. i 


current 
(mA) 
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Figure 4. Voltage vs cur- 
rent characteristic of the 
solar battery charger 
based on measurements 
on a sunny November 
afternoon at latitude 51° 
north. 


Figure 5. The voltage vs 
current characteristic of a 
solar cell is largely depen- 
dent on the incident flux 
of radiation. The larger 
the flux, the larger the 
current and, to a much 
lesser extent, the voltage. 
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This photograph shows 
our prototype of the 
‘computer eye’ and, in the 
background, the LDRs fit- 
ted in shrink sleeves. 


control by 
monitor screen 
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To put your mind at rest: the title does not imply that the circuit 
described here enables a computer to see. But if you want to use 
your computer for controlling external equipment without connecting 
this direct to the computer, the proposed circuit will ‘keep an eye’ on 
certain output signals of the computer and on that basis switch the 
equipment on and off. In other words, it provides an optical coupling 
between the computer and the equipment to be controlled. This does. 
imply, of course, that a monitor screen is available and that the 
computer has some graphics facilities. Otherwise there would not be 


much to see for the eye! 


The circuit is based on an opto-electronic 
comparator as shown in figure 1. The ‘eye’ 
proper is formed by two light-dependent 
resistors — LDRs — Rl and R2. The 
voltage level at their junction is applied to 
the inverting input of the comparator, IC], 
via R4. The non-inverting input of IC] is 
held at a fixed reference voltage. The 
comparator toggles when the level at its 
pin 2 is lower than the reference voltage. 
Transistor Tl is then on, and the relay is 
actuated. At the same time, T2 conducts, 
so that the LED, Dl, lights to indicate the 
state of the circuit visually. 

When the level at the inverting input of 
the comparator is higher than the refer- 
ence voltage, the relay is not energized, 
and D1 is out. 

The idea is that the control program 
includes instructions which cause two 


mputer eye 


light areas to appear on the monitor 
screen as required. The intensity of one of 
these areas should be constant, while that 
of the second should be either low or 
high (dark or light). The preferred mode 
of operation is for the second area to be 
dark when the external equipment should 
be switched on, and bright when it is to 
be switched off. 

The LDRs should be attached to the moni- 
tor screen where the two light areas 
appear. The voltage (about 2 Vpp) at the 
junction of these resistors is a measure of 
the difference in brightness between the 
two light areas on the screen. Super- 
imposed on this voltage is, of course, the 
sawtooth voltage produced by the 50 Hz 
line scan oscillator. Resistor R4 and 
capacitor Cl, and to some extent Pl, 
ensure that this sawtooth voltage does not 


°K see text 
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ffect the correct operation of the com- 
yarator. 

vonstruction of the circuit is not critical: 
ll components, except the LDRs, are fit- 
2d on a small prototyping board. The 
IDRs are connected to this board by suffi- 
iently long pieces of stranded equipment 
rire. It is recommended to fit them in 
uitable shrink sleeves or swathe them in 
asulating tape in such a way that only the 
ght of the two areas on the screen falls 
nto them (see photograph). They can be 
ttached to the screen with some self- 
dhesive tape. If the equipment to be con- 
‘olled is switched on when it should be 
witched off, and vice versa, simply inter- 
hange the LDRs. 

resetting of the comparator is not critical 
s long as the change-over frequency of 
ie two light areas is of the order of 1 Hz. 
a that case, Pl is simply set so that the 
slay is actuated and de-energized in 
aythm with the change-over frequency. 
Vhen that frequency is higher, eg. when 
1e circuit is used for data transfer, the 
resetting of Pl becomes more critical. 
he maximum allowable change-over fre- 
uency depends on the cut-off frequency 
f the low-pass filter, R4/Cl, which here is 
»ss than 10 Hz. Optimum setting of Pl is 
1en best achieved by applying a square- 
vave voltage at a frequency of about 8 Hz 
) the comparator input. Measure the out- 
ut at pin 6 with an analogue voltmeter 

0 V dc. range) and adjust Pl so that this 
vel is half the value of the supply 

oltage. Although the pointer of the 
oltmeter quivers somewhat, the setting 
an be carried out without any trouble. If 
ou have an oscilloscope, it is, of course, 
referable to use that for the presetting. 
‘ote that the current through the relay 

oil should not be too high: when a 

C 547 is used for Tl, it should not exceed 


100 mA. That means that the resistance of 
the coil should be not less than 50 Q fora 
supply voltage of 5 V, and not less than 

90 2 at 9 V. The rating of the relay contacts 
depends on the equipment to be con- 
trolled. 

Current consumption of the circuit 
amounts to only a few mA plus the current 
drawn by the relay coil. For data transfer 
operation only, the relay is not required: 
the signals are then taken direct from the 
collector of Tl. i 


Did you know...? 


Robot has come to mean an intelligent 
and obedient but impersonal machine; 
it is derived from the Czech robota — 
forced labour. The word robot was first 
used in Karel Capek’s play Rossum’s 
Universal Robots (1920). 

(OED) 


Gain is a ratio, normally expressed in dB. 
For an amplifier it is the ratio of output 
power to input power; for an aerial, it is 
the ratio of the voltage produced by a 
signal entering along the path of greatest 
sensitivity to that produced by the same 
signal entering an omnidirectional aerial. 
Although often used as such, it is not 
synonymous with amplification, which is a 
number indicating by how many times an 
electronic device increases an electrical 
signal. Gain is, therefore, 10 or 20 times 
the logarithm of the amplification, depen- 
ding on whether that refers to a power or 
a voltage increase. K 


computer eye 
elektor june 1985 


Figure 1. If you do not 
want to connect all kinds 
of equipment to your 
computer, you can still 
Operate that equipment 
with this ‘computer eye’: 
an optocoupler which is 
nothing but a light- 
dependent comparator. 
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Oscilloscope probes and 
BNC cable assemblies 


A colour leaflet is available from Black Star 
with technical specifications of a new range of 
British made passive probes and BNC cable 
assemblies. 

The passive probes feature a new compact 
body style, bandwidth up to 300 MHz, and a 
detachable earth lead. 

BNC cable assemblies are available in varying 
lengths up to 2m, and are terminated into 
BNC plugs, 4 mm plugs, or crocodile clips. 


Black Star Limited 

4 Stephenson Road 

St Ives 

Huntingdon 

Cambs PE17 4WJ 
Telephone: (0480) 62440 
Telex: 32339 


Power semiconductors data 
book 


International Rectifier’s 1985 product guide 
and specification data book for power 
semiconductors is now available, with new 
information reflecting IR’s successful quality 
and reliability programmes. 

The new data book is prefaced with a master 
JEDEC/alpha-numeric index. Special sections 
include standard/custom assemblies, a brief 
listing of HEXFET™ power MOSFETs by 
package type and a product digest of IR’s 
solid-state relays, microprocessor input/output 
modules, and advanced products. 

The power semiconductor guide provides 
complete data and specifications on thyristors 
up to 125 A; rectifiers up to 300 A; Schottkys 
up to 200A; and includes add-a-pak 
thyristor/diode modules; moulded power prod- 
ucts; pace-pak thyristor/diode bridges; and 
power Schottky centre-tap modules; plus the 
complete range of diode bridges up to 200 A; 
semiconductor fuses up to 800 A; and military 
qualified products. 


International Rectifier 

Hurst Green 

Oxted 

Surrey RH8 9BB 

Telephone: (088 33) 3215/4231 
Telex: 95219 (rectuk g) 


A science teacher's 
companion to the BBC 
microcomputer 


by Philip Hawthorne 
ISBN 0 333 38285 4 Pbk 
Price £9.50 


Published by Higher and Further 
Education Division 

MacMillan Publishers Limited 
Houndmills 

Basingstoke 

Hampshire RG21 2XS 

Telephone: (0256) 29242 


As the title says, this book is intended primar- 
ily for teachers, more particularly those 
teaching the natural sciences, but is also of 
great use where a BBC microcomputer is 
employed as a teaching aid in other 
disciplines. It is possible, with the aid of this 
book, to set out a complete course of practical 
work based on the BBC micro. 

The work explains clearly how to use the BBC 
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micro to write programs, particularly in the 
fields of simulation, control, interfacing, and 
data acquisition. All this is not treated in a dry, 
theoretical manner, but rather in practical 
application. For instance, how to represent the 
transmission of radio waves is tackled by first 
showing how animation is effected on the 
BBC micro, i.e, how moving images are 


-created, and subsequently dealing with the 


technique of radio transmission in an easy to 
understand manner. Throughout the book the 
aim is to work from posing the problem to 
solving it in a comprehensive and comprehen- 
sible manner, which means that pupils are 
learning all along. 

Another example is how to write your own 
program in the interrupt routine of the BBC 
micro, is dealt with down to every detail. First, 
there is a description of the source of the inter- 
rupt, the VIA (versatile interface adapter), 
after which the vectors of the service routine, 
and how these are used, are explained. 

One of the chapters shows how a simple 
robot, complete with constructional details, 
can be connected to the user port and con- 
trolled. 

In total, the book contains some sixty useful 
programs, and this convinced us even more 
than all the other good points that this book is 
worthy of serious study by all BBC micro 
users, and not just teachers. 


Captive fasteners 


A comprehensive 44-page brochure published 
by PSM Fasteners Ltd covers their extensive 
range of captive fasteners for thin sheet metal, 
electronic assemblies, 
boards. 

The main section of the brochure deals with 
nine fastener types and the many variants. 


and printed circuit 


Each product is fully described, with detailed 
information on fastener characteristics and 
methods of installation, together with data on 
thread sizes, dimensions, and recommended 
hole sizes for ease of specification. 
Threaded fasteners for thin sheet metal 
include rivet bushes, self clinching and self 
piercing fasteners, blind fitting captive nuts, 
and push in blind fitting fasteners. 
Fasteners for electronic assemblies and 
PCBs include nylon support posts and self 
broaching fasteners for PCBs and threaded 
spacers and support pillars to provide a con- 
venient means of spacing panels and other 
components with standard nuts and machine 
screws. 


PSM Fasteners Ltd 
Longacres 

Willenhall 

West Midlands WV13 2JS 
Telephone: (0902) 66081 
Telex: 338568 
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New books and catalogues 


Elesta PCB relays 


This brochure lists a wide range of relays 
intended for use on printed circuit boards. 
Most of the relays are available for operation 
from 6, 12, 24, 48, 60, or 110 V DC. 


Britec Limited 

Unit 17 

Bermondsey Industrial Estate 
Rotherhite New Road 
London SE16 3L 

Telephone: (01) 237 8081/4 
Telex: 896161 


Instruments catalogue 1985 


As one has come to expect from Marconi 
Instruments, their catalogue for 1985 is second 
to none. This nicely bound book not only gives 
detailed information on a whole range of 
measuring and test instruments from signal 
generators to digital communications test 
equipment, but also hints on use, NATO refer- 
ence numbers, other publications, and sales 
offices world-wide. 


Marconi Instruments Limited 
Longacres 

St Albans 

Herts AL4 0JN 

Telephone: (0727) 59292 


Telex: 23350 (3249 M) 


Matthey video filter 
catalogue 


Matthey have miniaturized their wide range of 
video filters and improved the performance at 
the same time. The new catalogue (free on 
request) lists the whole range together with 
useful information such as K-rating data for 
PAL and NTSC systems, and cut off slope 
ratios to ease the customer’s selection pro- 
cess. In addition, new filters designed for 
Teletext signal processing are described. A | 
paper on Teletext filters is also available. 

Data on other filters for the TV broadcasting 
industry, digital signal processing, image 
enhancement, and satellite TV complete the 
catalogue. 

Matthey Electronics 

Burslem 

Stoke on Trent ST6 3AT 

Telephone: (0782) 85631 

Telex: 36341 (mppbur g) 


Farnell Electronic 
Components Catalogue 


This is a magnificent catalogue: in almost 700 
pages you will find a host of items catering for 
every aspect of electronics, from books, com- 
ponents, tools, and electrochemicals to com- 
puter products and system support. Farnell 
emphasize that every item in the catalogue is 
carried in their stock, subject only to being 
generally available from the manufacturer con- 
cerned. 


Farnell Electronic Components Ltd 
Canal Road 

Leeds LS12 2TU 

Sales desk: (0532) 636311 
Technical Enquiries: (0532) 799123 
Telex: 55147 
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New cyanoacrylate 
adhesives from 3M 


The three new ScotchWeld cyanoacrylates are 
one part, high bond, extremely fast setting 
adhesives that cure quickly at room tem- 
perature. 


Adhesive type M2000 is specially developed to 
bond small areas of metals, such as alu- 
minium, steel, and brass, either to itself or to 
other materials. It is particularly useful for 
bonding rough or uneven surfaces where 
some degree of gap filling is required, and can 
be used on vertical surfaces. 

The type E1100 is a very fast setting, high 
viscosity product to bond plastics and rubber, 
that will also provide good adhesion to metals. 
It can be applied through autometic metering 
equipment without the normal stringing prob- 
lems of medium or _ high _ viscosity 
cyanoacrylates. E1100 will bond porous 
materials, such as wood, cork, and leather 
with good weathering resistance. 

The type B20 is a low viscosity adhesive 
particularly suitable for bonding profiles of 
solid and foam rubber. It will also bond syn- 
thetic elastomers such as FCPDMI™, 
Fluorel™, and Viton™ in blunt or mitre cuts 
which cannot normally be bonded with 
cyanoacrylates. 


3M United Kingdom PLC 
3M House 

PO Box 7 

Bracknell 

Berks RG12 1JU 


Telephone: (0344) 426726 (3257 P) 


Nylon spacers and 
stand-offs 


The newly formed Electronic Connector Div- 
ision of Midland-Ross Ltd have announced a 
new line of non-metallic spacers and stand- 
offs for electrically isolating a circuit or spacing 
any number of PCBs. 

The new hardware includes round through 
hole spacers, _ self-threading hexagonal 
spacers, male and female threaded and tapped 
stand-offs, all 6 mm to 25 mm long, and a line 


of push-in locking spacers that are self fasten- 
ing and require no further mounting hardware. 


Midland-Ross Limited 
Electronic Connector Division 
Cambion, Hollingsworth 
Dukesbridge Chambers 

7 Duke Street 

Reading 

Berks RG1 4LN 

Telephone: (0734) 500051/2 


Telex: 849992 (3253 P) 


Abacus now offer Piher 
capacitors 


Abacus Electronics, among the leaders in 
component distribution in the UK, can now 
supply two capacitor ranges from Piher — 
electrolytic and ceramic plate types. 

The Piher range of miniature electrolytics, 
competitively priced components for general 
purpose miniature applications, | which 
includes both axial and radial types, is 
available for immediate delivery ex-stock. 
The Piher range of ceramic plate capacitors is 
aimed at the low-cost, single-layer market, 
and is available in many standard values. 
These devices are available in 63 V and 100 V 
versions and can be supplied pre-formed for 
either 2.5 mm or 5 mm PCB pitch. 


Abacus Electronics PLC 
Abacus House 

Bone Lane 

Newbury 

Berks RG14 5SF 
Telephone: (0635) 33311 


Telex: 847589 (3255 M) 


Ribbon D connectors for 
PCB or cable 


Designed for use as a system interface, the 
new IDR and RPM Series of ribbon D connec: 
tors from Dage are available for flat cable ter- 
mination or permanent PC mount. The 
connectors are standard 36-way types, and are 
constructed for industry-wide compatibility 
with all standard ribbon connectors. 

The connectors are available in two basic con- 
figurations. The IDR Series terminates to 28 
AWG standed flat cable and incorporates body 
features for bail latching mechanisms. The 
RPM Series is available for straight or right- 


angle PC mount and is designed for perma- 
nent solder applications. 


Dage (GB) Limited 
Eurosem Division 
Rabans Lane 

Aylesbury 

Bucks HP19 3RG 
Telephone: (0296) 33200 


Telex: 83518 (3256 P) 


New frequency meter 


The TF600 frequency meter available from 
Thandar is a battery or mains (via a.c. adapter) 
operated unit with a large half-inch eight-digit 
LED display. The frequency range is 
5 Hz...600 MHz with a sensitivity of better 
than 10 mV;mg over the entire range. 

There are two inputs: input A is a_high- 
impedance (1M) input for the 10 MHz and 
100 MHz ranges (a_ low-pass filter — 
40 kHz -- is provided); inputB is a 50 
nominal input for the 40 MHz. ..600 MHz 
range. 

The display reads out direct in kHz and also 
has indicators for overflow, gate, and low bat- 
tery. The decimal point is positioned automati- 
cally on all ranges. 


Thandar Electronics Ltd 
London Road 


St. /ves 
Huntingdon 
Cambridgeshire PE17 4HJ 
(0480) 64646 (3142 M) 
: een Me She Coon 
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High isolation power relay 


ITT Switches (UK) Limited, the largest sup- 
plier of switches and relays in Europe, has 
added the HZ2 to its well-proven HZ1 
miniature power switching relay. The HZ1, pro- 
vides a single pole function of normally open 
or change-over configuration, switching up to 
16 A and 10 A respectively. The new HZ2 is a 
two pole version with the same contact 
options and both sections capable of 
switching up to 5 A. 

Both relays are suitable for printed circuit 
board mounting and available in a flux-tight or 
a wash-tight housing. 


/TT Switches (UK) Limited 
The Mill House 

Barry Avenue 

Windsor SL4 10S 


Telephone. (0783) 840141 (3234 M) 


Control 89 


This compact 82x110 mm_ microcontroller 
offers the user an opportunity to gain famili- 
arity with the type 6809 eight-bit micropro- 
cessor, which has over 1400 instructions and a 
complete set of addressing modes. 

The basic system offers 2 Kbytes of static 
RAM, up to 32 K of EPROM decoding, a 6522 


VIA that provides sixteen I/O lines and hand- 
shakes lines, two powerful sixteen-bit interval 
counters, and an eight-bit shift register. 

The VIA interrupts are serviced for fast 
response, making the card ideally suited to 
small control applications and use as an 
educational aid. 

The card requires a +5 V supply and comes 
fully tested with user notes and circuit diagram 
at £64.95 + VAT. 


J P Designs 
37 Oyster Row 
Cambridge CBS 8LS 


Telephone: (0223) 322234 (3254 P) 


Beckman moves into 
oscilloscope market 


Beckman Industrial has extended its Circuit- 
mate range of low-cost test instruments with 
the introduction of two professional grade 
oscilloscopes — models 9060 and 9100. Both 
models offer three-channel vertical inputs, 
eight traces, and a dual time base with delayed 
sweep. They are small enough (340 mm wide 
x 190 mm high x 450 mm deep) to fit on 
crowded work benches, and light enough 
(7 kg) for field applications. The price of the 
9060 is £1095, and that of the 9100 is £1495. 
Innovations for this type of oscilloscope 
include: 

linear focus control which ensures that the 
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trace is focussed regardless of intensity; 


trigger level lock control which makes 
adjustment of the trigger level automatic over 
a wide range of signals; 

dynamic bias circuitry, which reduces 
power consumption by minimizing power 
requirements during idle periods or when low 
frequency signals are being displayed. 

A rear panel output for channel 1 permits the 
user to monitor this channel with a counter or 
other device, eliminating the need to connect 
another test function. 


Beckman Industrial Limited 
Flectronic Technologies Division 
Sales & Marketing Organization 
Mylen House 

711 Wagon Lane 

Sheldon 

Birmingham B26 3DU 


Telephone. (021) 742 7921 (3250 P) 


Rotary switches for PCBs 


A range of rotary switches for use on printed 
circuit boards, and available with between two 
and twelve switch positions, has been 
introduced by Stanler Components Ltd. 

The RPS12 range is also available with from 


one to six wafers, and one, two, three, or six 
pole switching. The switches have an 
expected life of not less than 25 000 oper- 
ations. Switching capacity is 15 VA (voltage 
up to 125 V AC and current up to 0.2 A AC). 
Stanler Components Limited 

Business Centre 

Hay Lane 

Braintree 

Essex CM7 6ST 


Telephone: (0376) 40902 (3251 P) 


Unicom modem under 
£50.00 


A full facility modem is now available from 
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Unicom at £49.99 ex VAT. The machine 
features auto dial, auto redial, auto answer, 
auto band rate scan, full duplex, half duplex, 
bulletin board facility, number memory store, 
compatibility with all UK, USA and European 
standards, power supply, leads and manuals. 
The manufacturers claim that the modem is 
easy to understand and use, and simply plugs 
in. The auto band rate facility enables the 
modem to scan incoming data and sets the 
correct band rate to receive. Unicom can also 
automatically answer,. then upload or 
download data into a Micro and printer just 
like a telex. 

V/21 and 23, CCITT, Bell 103 and 202 standards 
are met with Termi, Communicator and other 
existing software. Band rates are 300/300, 
1200/75, 75/1200 ensuring the modem can be 
used for most systems in all countries. 
Prestel, Micronet, Telecom Gold, Easylink and 
Homelink are all held in the ROM while up to 
99 telephone numbers can be stored on disk 
with a simple two key selection. 

The modem automatically redials until con- 
nected and a remote facility enables owners to 
dial up their own or other micros to upload or 
download software. 

All the software commands can be incor- 
porated into the owner's own programs anda 
unique error correct protocol ensures sending, 
storing and receiving files and programs with 
no transmission errors. 

The software also incorporates a bulletin board 
facility enabling the owner to set up his own or 
access all others! 


Unicom Limited 
20 Orange Street 
London WC2H 7ED 


(01 930) 1612 (3137 M) 


Miniature soldering station 


LITESOLD have introduced a new variable 
temperature miniature soldering station, type 
PC478/38, for use on very fine work and sensi- 
tive components, where a larger temperature 
controlled iron is difficult to use. Its appli- 
cations include soldering/rework with surface 
mounted devices (SMDs), electronic watch, 
calculator, and instrument repairs, and fine 
production work. 


The iron weighs a mere 7 g, while the diameter 
of the element shaft is only 2.4 mm. 

The power unit provides a continuously vari- 
able and well-regulated DC output by which 
the temperature of the iron can be adjusted 
between about 180°C and 380°C. 
Light Soldering Developments Ltd 
97/99 Gloucester Road 

Croydon 

Surrey CRO 2DN 

Telephone: (01) 689 0574 

Telex: 8811945 (isd g) 


(3252 P) 
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7130 5.26 TAN172 180 TDA1002 1.90 | Antex 25W iron5.20]8 7 App Telephone Plug + 3m LC. SOCK 580 . 
7137 5.16 93 550 | DAI003A 5.50 | Antex elements 2.00 | a4 £1.25 | Dit to Dil -AS10/2 8.99 
1380N 1.65 TDA1004A 3.75 | Antex bits 0.95 | 8 T App. Master Socket — incl Wiring 8 pin 0.08 0.70/10 
11303N 2.52 TA7172P 380 |TOAI006A 2.40 | ds 1.90 | Insteuctions £25) I ane 0:10 0.95/10 SEYSTOR 
1151P 312 ‘TA7176 25) 1 TOAIO35S' 4150, AUIS Stans 1.90) OT A sccondary'soctet iss |; 1401 eee 
4 a5 TA7202P 4.18 | tpA1044 430 | Soldersucker 4.50 16 pin 0.11 1.00/10 
1,85 TA7204P 186 | Toa1170s 3.00 | Spare nozzles for Race SeL | 18 pin Css Neer Fae aM 
2o tte hee | TDANI90 «= 350 |'S Brand new 3 channel pen record. 32 Pn pisat see Bont 100 
1.25 . TDA1200 2.98 ers complete with chars Full ‘ yi 3% x 3%" 1.05 
083 TA7210P 6.50 ]TDA12700 ~—-3.70 spec. upon request once only] 28 Pin oad 228110 sacs Te. 4 
1.85  TA7222P 2.12 | TOA1327A 166 | ALL SERVISOL price £40 + £10 p&p + VAT. ge : : Qh x AT" 3.25 
120 1A7293P 3.68 | TOAI352A/B 1.56 | PRODUCTS 3% x 17" 4.10 
2.50 “g9 | TOA1412 20 | Switch Cleaner 0.98 | Peers aera ES 4%x17%" 4.95 
PSO RUaceen ss 5.60 | 1092002 80 | Circuit Freezer 1.14 Pktef 100 pins 50 
"gg, TA7310P 1.80: | tpA2020 60 | Foam Cleanser 0.96 | !W 1RO to 10M (E12 Range) 2p each. 15p/10. 75p/100 . Soot tacecuier 4an 
TAA263 TDA2030 78 | Acro Klene 0.78 | 3W 2R2 to 10M (E24 Range) 2p each. 15p/10. 7op/100 Pininsert.tool 1.83 
TAA3Z10A TDA2140 '90 || Silicone Grease 1W 10R to 2M2 (E12 Range) —7p each. 65p/10. 6,00/100 ‘ Vera Wising Pen 


TAA550 2W 10R to 2M2 (E6 Range) 8p each. 70p/10. 6.00/100 ; + spool 3.50 


TAAS70 


TDA2521 
TDA2523 


3 


(Aerosol) 1.22 
MLS. ms RESISTOR KITS — each value individually packed VEROBOARD 


- 


0. 
1 
TAAGIIA12 3. TOA2530 70! Plastic Seal 1.08 0.1in.PLAIN. 
TAA630S 3.90 | TDA2540 801 Excel Polish 0.92 |W pack 10 each value E12 — 10R to 1M 610 pieces 5.00 : s : 3% x 5” 95 
TAA661B 1 TOA2541 80 Ee einanichont ‘AW pack 5 each value E12 — 10R to 1M 305 pieces 3.00 3% x17" 270 
TAA700 D: TDA2560 50 | rire Extinguisher AW pack 10 each value E12 — 2R2 to 2M2 730 pieces 6.00 i DIP Board 3.85 
TAAB40 3 TDA25714 50 | 6409 2.80 |W pack 5 each value E12 — 2R2 to 2M2 365 pieces 3.50 e . Vero Strip 1.25 
TAD100 2 TDA2581 .20 | Video Head Cleaner | 1W pack 5 each value E12 — 2R2 to 1M 353 pieces 15.00 4 HAND HELP CON. 
1 .20 
98 
38 


FM FILTER TDA2590 . 0.88 | 2W pack 5 each value E6 — 10R to 2M2 317 pieces 18.00 5 i TROL BOXES .75 
TBA120 AS. TDA2591 Silicone Grease 

S,SA.SB TDA2593 (IC1) 75g BE! i RESISTORS —-WIREWOUND. Generally 5% TERMINAL 

O.T.U.UO TDA2610 20 | Solda Mop (Std) 2.5W ~ 0.22 to 270R - Available in preferred values 0.20 
TBA1208 TDA26114 0.74 | aw - 1RO to 10K - Available in preferred values 0.21 2ampit2 way a5 
TBAZ31 TDA2640 Solda Mop 7W - 0.47R to 22K - Available in preferred values 0.25 Samp 12 way 29 
T8A281 TDA2680 (L/Gauge) 0.74} 11W ~ 1RO to 22K — Available in preferred values. 0.29 iS amp'12 way cas 
BASIS TDA2690 Additional P&P on | 17W -1R0 to 22K - Available in preferred values 0.37 Si ampli2 way) ase 


TBA480Q, 
TBA400 
TBA510 
TBAS100 
TBAS20/0 
TBAS30/0 
TBAS40/0 
TBA550/0 
TBAS60C 
TBA560CO, 


TDA3950A/B, 
UPC554C 
UPC557H 
UPCS566H 
UPC575C2 


above 30p each 


Potentiometers 


0.25W Type Carbon Track, Rotary 0.25 W Log & Lin values. All 4" 

100R-4m7 V&H Spindle, 20 ml body dia, Shaft 2’ long. 

Poe elee 20p each, 4K7 — 2M2 Single Gang Log............. .32 10/£3.00 

UPC1032H : 0.1W Type 1K — 2M2 Single Gang Lin.............. .32 10/£3.00 

ey i 100R-1M V&H 5K — 2M2 Single Gang DP Switch Log... .75 10/£7.00 
1158H t 7 h, = i 

‘ UPCIesH f ieee 5K 2M2 Double Gang Loge&- Lin) 2.5. .86 10/£8.25 : . a | 

L COM PONENTS.” ORDERING: All components are brand new and to full specification. Please add 

‘i 50p postage/packing (unless otherwise specified) to all orders and 

PT. KK6 | BARCLAYCARD then add 15% VAT to the total. Either send cheque/cash/postal 

HIGH STREET. | ‘ order or send/telephone your Access or Visa number. Official 

| B 


orders from schools, universities, colleges etc most welcome. 


Sway 15way 25way 37way 
PLUGS Solder Lug 52 65 88 1.45 
R. Angle 89 134 1.98 
SOCKETS Solder Lug .78 98 1.33 
R. Angle 1.18 1.78 2.70 
COVERS 95 -95 .98 


PONSOANWWNHAWNNWWNHWWWNWEUNENGIS 


SSKERSSSSEE 


N 
& 


PoP PAA NNNSSNs545 aNON- or 
SSSRSSSSSSeRRases Reysueage 


MI - : (Do not forget to send for our 1985 catalogue — only 65p per copy. 
— details at top of advertisement.) 


JREWSBURY.SY4 5TT. TEL. 0939 32689 TELEX 35565 NEW RETAIL 1000 sq ft shop now open Mon-Fri 9.00-5.00- Sat 9-12.00. 
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elektor june 1985 


advertisement 


All the parcels listed below are brand new components. 
Price per parcel is £1.00, but if you order 12 you get one extra 
free. 


5 13 amp ring main junction boxes 

5 13 amp ring main spur boxes 
25 13 amp fuses for ring mains 

5 surface mounting switches suitable insulated for mains 

voltage 
5 3 flush electrical switches intermediate type, will also replace 
1 or 2 way switches 

6-5 in flex line switches 

7- 4 in flex line switches with neons 

8 2 80 watt brass cased elements 
9 2 mains transformers with 6v 1a secondaries 


BWN 


10- 2 mains transformers with 12v %a secondaries 

11-1 extension speaker cabinet for 6%” speaker 

12- 5 octal bases for relays or valves 

13 - 12 glass reed switches 

14- 4 OCP 70 photo transistors 

15 - 25 assorted germanium transistors OC45 etc 

16 4 tape heads, 2 record, 2 erase 

7 2 ultra sonic transmitters and 2 ditto receivers 

18 2 15000 mfd computer grade electrolics 

19 2 light dependent resistors similar ORP12 

20- 5 diff micro switches 

21 2 mains interference suppressors 

22 2 25 watt crossover units 

23 1 40 watt 3 way crossover unit 

24 - 250 various screws and self tappers 

25 1 of each wafer switches — 6p 2 way; 4p 3 way; 
2p 6 way; 1p 12 way 

26- 2 tape deck counters 

27 1 6 digit counter 12v 

28- 16 digit counter mains voltage 

29 1 BOAC in flight stereo unit (second hand) 

30- 2 Nicad battery chargers 

31 1 key switch with key 

32 2 humidity switches 

33- 2 aerosol cans of ICI Dry Lubricant 

34- 96 = 1 metre lengths colour-coded connecting wires 

35. 4 battery operated model motors 

36- 2 pair spaced 2 gang tuning condensors 

37- 2 solid diaelectric 2 gang tuning condensors 

38 - 10 compression trimmers 

39 - Long and Medium wave tuner kit 

40 4 x 465 KC IF transformers 

4) 8 Rocker Switches 10 amp Mains SPST 

42- 6 Rocker Switches 10 amp Mains SPOT 

43 5 Rocker Switches 10 amp SP DT Centre Off 

44 4 Rocker Switches 10 amp DPDT 

45-1 24 hour time switch mains operated (secondhand) 

46 1 6 hour clockwork timeswitch 

47-2 lever switches 4 pole changeover up and ditto down 

48 2 6v operated reed switch relays 

49 - 10 neon valves — make good night lights 

50 2 « 12v DC or 24V AC 4CO relays 

51 1 x 12v 2C 0 very sensitive relay 

52 1 « 12v 4C 0 relay 

53 - 2 mains operated relays 3 x 8 amp changeovers (secondhand) 

54 - 10 rows of 32 gold plated IC sockets (total 320 sockets) 

55 1 locking mechanism with 2 keys 

56 - Miniature Uniselector with circuit for electric jigsaw puzzle 

57- 5 Dolls’ House switches 

58- 2 telephone hand sets incorporating ear piece & mike 
(s/hand) 

59- 2 flat solenoids — ideal to make current transformer etc. 

60 5 ferrite rods 4” « 5/16” diameter aerials 

61 4 ferrite slab aerials with L & M wave coils 

62 4 200 earpieces 

63 1 Mullard Thyristor trigger module 

64- 10 assorted knobs % spindles 

65 5 different thermostats, mainly bi-metal 

66 magnetic brake — stops rotation instantly 

67 three levels of low pressure switch 

68 heavy duty 4 pole conductor — 24v coil 

69- 2 25 watt pots 8 ohm 

70 2 25 watt pots 1000 ohm 

71 4 wire wound pots — 18, 33, 50, 100 ohm 

72- 6 assorted slider pots including 2 stereo 

73 4 3 watt wire wound pots 50 ohm 

74 - 50 Ys watt carbon film resistors — good spread, 10 values 

75 - 20 2 watt carbon resistors 

76 - 30 1 watt carbon resistors spread of values 

77 1 time reminder adjustable 0-60 mins. 

78 55 amp stud rectifiers, 400v 

79- 42a bridge rectifiers, 400v 

80 2 10a bridge rectifiers, 30v 

81- 230a panel mounting slydlok fuses 

82 4 porcelain fuse holders and fuses 

83 1 fluorescent choke — your choice — 15, 20, 30, 40 or 
65 watt 

84- 10 1 mains suppressor condensors 

85 1 mains shaded pole motor %" stack 

86 2.5" ali fan blades fit %” shaft 

87 2 3” plastic fan blades fit %’’ shaft 

88 - mains motor suitable for above blades 

89 1 mains motor with gear box 1 rev per 24 hours 

90- 1 mains motor with gear box 1 rev per 12 hours 

91 2 mains motor with gear box 16 rpm 

92 4 fluorescent starters for 4 - 80 watt tubes 

93 4 11 pin bases for relays 

94 5 B7G valve bases 

95 4 skirted B9A valve bases 

96 1 fridge stat 

97 1 infra red fire element 1000 watts 

98 1 motorised stud switch (SH) 

99 5 assorted ferrite shapes 

100- 3 ferrite magnets 

101- 12% hour delay switch 

102- 1 9v mains power supply unit 

103 1 6v mains power supply unit 

104 1 4%v mains power supply unit 

105 1.5 pin plug and socket 

106 2 12v vibrating reed bleepers 

107 5" speakers size radio cabinet with handle 

108 5 different multi way push switches 

109- 10 %” spindle type volume controls 

110 - 10 slider type volume controls 

Wi 2 musical boxes (less keys) 

112. 1 heating pad 200 watts mains 

113 1 fm front end with tuning condensor 

114 1 1w amplifier Mullard 1172 


The AMSTRAD Stereo Tuner 


This ready assembled unit is the ideal tuner for a music centre or an 
amplifier, it can also be quickly made into a personal stereo radio — 
easy to carry about and which will give you superb reception. 


Other uses are as a “get you to sleep radio’, you could even take it 
with you to use in the lounge when the rest of the family want to 
view programmes in which you are not interested. You can listen to 
some music instead. 
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BAKERS DOZEN PARCELS 


Some of the features are: long wave band 115-270 KHz, medium 
wave band 525 — 1650 KHz, FM band 87 — 108 MHz, mono, stereo 
& AFC switchable, fully assembled and fully aligned. Full wiring up 
data showing you how to connect to amplifier or headphone and 
details of suitable FM aerial (note ferrite rod aerial is included for 
medium and long wave bands). All made up on very compact board 
Offered at a fraction of its cost: only £6.00 


SOUND TO LIGHT UNIT 


Complete kit of parts for a three channel sound to light unit controll- 
ing over 2000 watt of lighting. Use this at home if you wish but it is 
plenty rugged enough for disco work. The unit is housed in an 
attractive two tone metal case and has controls for each channel, 
and a master on/off. The audio input and output are by %”” sockets 
and three panel mounting fuse holders provide thyristor protection. 
A four-pin plug and socket facilitate ease of connecting lamps. 
Special price is £14,95 in kit form or £25.00 assembled and tested. 


CAR STARTER/CHARGER KIT Fiat Battery! Don't 
worry you will start your car in a few minutes with this unit - 250 
watt transformer 20 amp rectifiers, case and all parts with data 
£16.50 transformer only £12.50. 


4/5A BATTERY CHARGER Transformer and rectifier 
£3.95 & £1 post, 3 kits £12 post paid. 


PRESTEL UNITS 
These are brand new 
and we understand 
tested, came with 
manufacturer's 
guarantee now void 
as the manufacturer 
no longer trades. 
These originally 

sold for over £150. 
We offer them 
complete, except for 
7 plug in i.c.’s and price is only £14.95 (less than the value of the 
modem included). 


STABILISED POWER SUPPLY (Mains Input) 


By LAMDA (USA) — Ideal for computer add-ons, d.c. output. 
Regulated for line volts and load current. Voltage regulation .1% 
with input variations up to 20% — load regulation 1% from no load 
to full load — or full load to no load. Complete in heavy duty case 
— Models available: 5v — 9A £23 

£13.25. 15v — 1,2A £13,25. 24v — 2A £23. 


25A ELECTRICAL PROGRAMMER 


Learn in your sleep: Have radio playing and 
kettle boiling as you wake — switch on lights to 
ward off intruders — have a warm house to come 
home to. You can do all these and more. By a 
famous maker with 25 amp on/off switch. 
Independent 60 minute memory jogger. 

A beautiful unit at £2.50. 


THIS MONTH’S SNIP 
TOP OF THE POPS LIGHTING 


if you use our disco switch 


These have 12 x 10 amp changeover switches each 
rated at 10 amps so a whole street could easily be lit 
with one. Switches adjustable and could be set to 
give a running light, random flashes, etc etc. 

230 volts main operation. Brand new, made by 
Honeywell. Offered at approximately one third of 


ae ONLY £6.90 


COMPUTER DESKS 


Again available - Computer ® 
desks — size approx 4’ x 2' x 
2'6" high formica covered, 
cost over £100 each. Our price 
only from £9.50 — you must 
collect — hundreds supplied to 
schools. 


50 THINGS YOU CAN MAKE 


Things you can make include Multi range meter, Low 
ohms tester, A.C. amps meter, Alarm clock, Soldering 
iron minder, Two way telephone, Memory jogger, Live 
line tester, Continuity checker, etc. etc., and you will still 
have hundreds of parts for future projects. Our 10Kg 
parcel contains not less than 1,000 items - panel meters, 
timers, thermal trips, relays, switches, motors, drills, taps, 
and dies, tools, thermostats, coils, condensers, resistors, 
neons, earphone/microphones, nicad charger, power unit, 
90% are unused componants. 


YOURS FOR ONLY £11.50 plus £3.00 post. 


REVERSIBLE MOTOR WITH CONTROL GEAR 
Made by the famous Framco Company this is a very robust motor 
size approximately 7%" long, 3%" dia. 3/8" shaft Tremendously 
powerful motor, almost impossible to stop. Ideal for operating 
stage curtains, sliding doors, ventilators etc., even garage doors 

if adequately counter-oalanced. We offer the motor complete 

with control gear as follows 


1 Framco motor with gear box 
1 manual reversing & on/off switch 


£19.50 plus postage £2.50 


IONISER KIT 

Refresh your home, office, shop, work room, etc. with a 
negative ION generator. Makes you feel better and work 
harder — a complete mains operated kit, case included. 


£11.95 plus £2.00 post. 


1 push to start switch 
2 limit stop switches 
1 circuit diag. of connections 


VENNER TIME SWITCH 

Mains operated with 20 amp switch, one 
on and one off per 24 hrs. repeats daily 
automatically correcting for the lengthen- 
ing or shortening day. An expensive time 
switch but you can have it for only £2.95. 
without case, metal case - £2.95, adaptor 
kit to convert this into a normal 24hr. time 
switch but with the added advantage of up 
to 12 on/offs per 24 hrs. This makes an 
ideal controller for the immersion heater. 
Price of adaptor kit is £2.30. 
Ex-Electricity Board. 

Guaranteed 12 months. 


EXTRACTOR FANS -—- MAINS OPERATED 


Woods extractor. 
5° — £5.75, Post £1.25. 
6" -- £6.95, Post £1.25. 
5" Plannair extractor 
£6.50. Post £1.25. 
4° 4" Muffin 115v. 
£4.50. 230v. 
£5:75. Post 75p. 
All the above ex-computer, 
those below are unused. 
4" x4" £8.50. Post 75p. 
9” American made 
£11.50. post £2.00. 
Tangential Blower 10x3 
air outlet, dual speed 
£4.60. Post £1.50. 


TANGENTIAL BLOW HEATER 
by British Solartron, as 

used in best blow heaters. 
3Kw £6.95 complete 

with ‘cold’ ‘haif’ and ‘full’ 
heat switch, safety cut 

out and connection diagram. 


Please add post £1.50 for 1 or 3 for £20 post paid 
2.5 Kw KIT Still available: £4.95 + £1.50 post. 
or have 3 for £16 post paid 


ROCKER SWITCHES standard size fit 11.5 x 28 mm cut 
out. Single pole on/off — 15p each 1000 for £75, Single pole 
changeover 20p each — 1000 for £100. Single pole changeover 
with centre off — 25p each — 1000 for £125. Single pole on/off 
with neon — 36p — 1000 for £180. 


ROCKER SWITCH DP/DT 15 amp 250 volts suitable for 
motor reversing etc. — 46p — 100 for £34.50, 1000 for £230. 


MICRO SWITCHES v3 type all 250 10 amp SpST 20p 
1000 — £100 Spdt 30p 1000 -- £150, very low tongue Spdt 
40p 1000 for £200. 


MINI MONO AMP on p.c.b., size 4" x2” (app.) 
Fitted volume control and a hole for a tone con- 
trol should you require it. The amplifier 
has three transistors and we estim- 

ate the output to be 3W rms. 

More technical data will be included 
with the amp. Brand new, perfect 
condition, offered at the very 
low price of £1.15 each, or 10 for £10.00. 


WALL MOUNTING ROOM THERMOSTAT 

By Danfoss has a really pretty two tone grey case with circular 
white scale and dial. Setting temperature from 0 — 30c — 13 amp 
250v contacts. Price £4.60. — 10 for £40. 


MINIATURE WAFER SWITCHES 
2 pole, 2 way — 4 pole, 2 way - 3 pole, 3 way - 
4 pole, 3 way — 2 pole, 4 way ~ 3 pole, 4 way - 
2 pole, 6 way — 1 pole, 12 way. 

All at 25p each or 10 for £2.00 


12 volt MOTOR BY SMITHS 


Made for use in cars, etc. these are very 
powerful and easily reversible. Size 
3%" long by 3" dia. They have a good 
length of %"’ spindle — 

Price £3.45. 

Ditto, but double ended £4.25. 


MAINS MOTORS 
We have very large stocks of motors from 2 watts to % hp. Most at 
a price well below cost, let us know your requirements. 


OTHER POPULAR PROJECTS 


RC Bridge Kit. Ge oe Ge Bh cane £9.9y 
3 Channel Sound to Light — with fully prepared metal case £14.95. 
Big Ear, listen through walls. . 7 eee £9.50 
Silent sentinel Ultra Sonic Transmitter and receiver £9.50 
Car Light ‘left on’ alarm. we we ee £3.50 

Secret switch — fools friends and enemies alike . £1.95 
3 ~ 30v Variable Power Supply £13.80 

2 Short & Medium wave Crystal Radio £3.99 

3v to 16v Mains Power Supply Kit £1.95 
Radio stethoscope — fault finding aid £4.80 

Mug stop — emits piercing squark £2.50 

Morse Trainer — complete with key £2.99 

Drill control kit . £3.95 
Interrupted beam kit £2.50. 
Transmitter surveillance kit £2.30 

Radio Mike . . . - + + e+ ee ee £6.90 
F M receiver kit — for surveillance or normal F M £3.50 
Insulation Tester — electronic megger £7.95 

Battery shaver or fluorescent from 12v £6.90 
Matchbox Radio — receives Medium Wave £2.95 
40 watt amp — hifi 20hz — 20kHz £9.50 

115 Watt Amplifier 5Hz 25kHz £13.50 
Power supply for 115 watt amps 


JL BULL (Electrical) Ltd. 


(Dept. EL), 34 - 36 AMERICA LANE; Established 
HAYWARDS HEATH, SUSSEX RH16 30U Ea YEARS 


MAIL ORDER TERMS: Cash, P.O. or cheque with 
order. Orders under £12 add £1 service charge. Monthly 
account orders accepted from schools and public com- 
panies. Access & B/card orders accepted day or night. 
Haywards Heath (0444) 454563. Bulk orders: phone for 
quote. 

Shop open 9.00 — 5.30, Mon to Fri, not Saturday. 
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\LMOST COMPLETE set E.T.I., 
\ug. 76 to Feb. 85 (4 missing). £10 
2 Cancer Research + carriage. 
‘hone Lambert, Byfleet 41772. 


/ECHNICS Electret headphones 
sith energiser, £15. Commodore 
rogram duplicator tape-to-tape, 
21. Tel. Wigan 225029. 


VANTED: Junior | Computer 
nd/or Interface built, part built or 
CB. Good price paid. Tel. day 051 
33 3100, ask for Andrew. 


/ATONG Morse keyboard. Keybo- 
rd memory plus 4 preset memo- 
es. Variable speed and weight. 
acrifice £50. Phone Sapcote 2955. 


VANTED: to change software for 
pectrum. Dragan Karovic, 3200 
acak, Dragise Misovica 24, Yu- 
oslavia. 


BC MICRO, DFS, Cumana Disc 
rive, software, leads and 12 discs. 
otal cost £693.93, 4 months ago. 
ell for £450. Phone 0334 88461 
>t. Andrews). 


JANTED: Circuit and data on 
DU type 300DMS9 by Chuomusen 
0. Will pay costs + for info. Ring 
ed, after 6 p.m., on 0706 874928. 


2102 STATIC RAMS — | have 70 
of these going for 90p each (nor- 
mally £2 to £3 each). Tel. 0392 
56971. 


WANTED: Elektor no. 51/52 and 
84. Fair price paid. M. Horton, 38, 
West Walk, East Barnet, Herts. 
EN4 8NU. 


4 SMOKE DETECTOR modules, 
uncased but believed to be in wor- 
king order. £5 each, no data. Paul 
Leverett, 5 The Close, Hardmead, 
Newport Pagnell, Bucks. MK16 
9LA. 


DIGITAL FREQUENCY METER 
kit for sale, £50. Wish to use test 
equipment but | am unemployed. 
Can you help? Call D. Jones, 01 249 
4829. 


WW SC84 COMPUTER, set of 3 
PCBs, FDC, CRT, chips, sockets, 
all unused. Also two 8’ NCR disc 
drives with PSU. Offers? Mr E Rio- 
Sixto, 41 College Road, Sandy, 
Beds. SG19 1RJ. Tel. (0767) 82381. 


OSCILLOSCOPE 545, 2 plug ins, 2 
probes, Manuals. Needs attention. 
£60 o.n.o. M.T. French, 66, Louis- 
ville Road, London SW17 8RU. Tel. 
01 672 9322. 


MAPLIN Universal Timer, built 
and working, needs case and trans- 
former — £35 o.n.o. Tel. Earle, 
01 627 3751, 6 p.m. onwards. 


SURPLUS to requirements: 2532 
£3; 4116 60p; 4864 £3; 6821/6850 
150p; 6845/8027 £4; 2114 150p; 
6116/2016 £3.50; 2764 £4.50. Pho- 
ne 0222 797956. 


| am going to build the Elektor PIA- 
NO from the 1978 September issue. 
Does anyone out there have the 
PCB, components/ Advice? H.D.C. 
Stodell, 322 Camrose Avenue, Edg- 
ware, Middlesex, Tel. 01 952 0553. 


OSCILLOSCOPE — Scopex, 4S6 
Single beam 6MHz, good working 
order, little used, as new, instructi- 
on manual — £90. Tel. 01 500 1340. 


ELEKTOR BOARDS ~— fully popu- 
lated; Floppy £7, 64kDRAM £40, 
8kRAM/EPROM £15, Video £40, 
CPU £45. Cherry ASCII Kbd £10. 
Phone Chris, (0252) 546739. 


FOR SALE: Newnes Radio & TV 
Servicing 1963/74 — offers accep- 
ted. Many other books/magazines 
— details on request. Mr F.D. 
Brown, 6 Ryan Close, Ferndown, 
Wimborne, Dorset BH22 9TP. Tel. 
Ferndown (0202) 877620. 


Jles: 


_ Private advertisers only. No trade, no 


business. 


Full address or private telephone number; 


no post office boxes. 


_ Items related to electronics only. Software 
only when related to Elektor computer 


stems. 


Name and address: 


HEATHKIT RX, any offers/could 
rebuild? Tel. Bob, Keynsham 
67737. 


WANTED: Casio MA1 alarm clock, 
LSI uPD1872GA/S, spares for So- 
ny headphone MDRA30, Spectrum 
— latest software for swap on tape. 
Hamid-Reza Tajzadeh, 4th floor, 
no. 11, street no. , Naarmack, Teh- 
ran 16479, Iran. 


| want to buy a computer new or 
used. Seller may contact me with 
price and computer details. M. Ah- 
madian, No. 9, Vatan pour Dead 
End, Hossainy St., Damavand 
Ave., Tehran 16419, Iran. 


SELL OR SWAP Tamron 35-70 
Zoom lens, new, also Idiscomp 
RS232/parallel interface for Spec- 
trum, Vic-20, 64K RAM card, no 
chips. Mr M. Saunders, 7 Drumcliff 
Road, Thurnby Lodge, Leicester 
LE5 2LH. 


COMPLETE SET Elektor magazi- 
nes 1975 to 1983, no. 1 to 104. In- 
clusive reasonable offers please! 
Tel. 0438 832634. 


DIGITAL Frequency Meter kit 
for sale, £50. Unemployed man 
wants to borrow test equipment — 
can you help? Ring D. Jones, 
01 249 4829. 


| am a private reader. | have read your rules and | enclose a valid switchboard voucher. 
Please place the following advertisement, free, in the next available space. 


BLOCK CAPITALS PLEASE — ONE CHARACTER TO EACH BOX 


_ Maximum length: 114 characters — letter, 
numeral, comma, space. etc. (not 
cluding address and/or telephone number). 
One advertisement per reader per month. 
To enforce this rule, a switchboard voucher 
Il be printed each month. 
Elektor cannot accept responsibility for 
| any correspondence or transaction as a 
sult of a ‘switchboard’ ad, nor as a result 
any inaccuracy in the text. 
Ads will be placed in the order in which 
they are received. 
We reserve the right to refuse advertise- 
ments, without returning them. 


Send to: 


Elektor switchboard, 
Elektor House 

10 Longport 
Canterbury CT1 1PE 


All advertisements must include the 
voucher printed here. They must 
be post-marked within the 
month indicated. 


| 
| 
| 
| 
| 


£34, February 1978 

Infra-red Light Gate/Throwing 
Some Light on LEDs/Format — 
the Elektor Music Synthesiser 
(c)/Slow on/off/CMOS Function 
Generator/Zener/Tester/Develop- 
ment. timer/Experimenting with 
the SC/MP (4). 


E38, June 1978 

Y% GHz Counter/Constant Ampli- 
tude Squarewave to Sawtooth 
Converter / Servo Polarity 
changer / Monopoly Dice / Mini 
Counter / Digital clock Using the 
SC/MP/Programmable Call Gen- 
erator / TV Sound Modulator/ 
Automatic Stereo Switch/Trafic 
Light controller.Easy Music. 


E54, October 1979 

Touch Tuning/Battery Saver/Im- 
pedance Bridge/New Programs 
for the SC/MP/ Digital Rev Coun- 
ter/Digifarad/Short-interval Light 
Switch/PCB for Variable Fuzz 
Box/Gate-dipper/Strain Gauge/! 
Played TV Games/Programmable 
Sequencer. 

E55, November 1979 
Topamps/Flash Sequencer/Elec- 
tronnics the Easiest Way/Remote 
control Motor Switch/Home 
Trainer/fuel Economiser/! Played 
TV Games (2)/Shortwave con- 
verter/lonosphere/Low Voltage 
Dimmer/I See your Point/Servo- 
controlled Motor. 


£58, February 1980 

Aerial Booster/Fet Opamps in the 
Formant / TV Interference Sup- 
pression / Elektor ‘/ocoder (2)/ 
Aerial Amplifiers / Digisplay/ 


Analogue Delay Technology / Ex- 
Counter/ 


tending the % GHz 
Digital Thermometer. 


E65, September 1980 
8K RAM + 4.8 or 16K EPROM on 
a Single Card/Precision Power 
Unit/Electronic Linear ~— Ther- 
mometer/The Josephson Com- 
puter/VOX Printed Circuit Board/ 
Ejektor: Measuring Multipath/ 
High Speed Readout for Elekter- 
minal/ Musical Box/Electrolyto- 
logy/Curve Tracer/Using _ the 
Vocoder. 

E66, October 1980 
Programmable Slide Fader/Touch 
Doorbell/Switched  Capacitors/ 
More TV Games/The Junior Com- 
puter Memory Card/Remote Con- 
trol Slide Projector/Video Pattern 
Generator/LCD Tuning Scale/ 
Dual Slide Faders. 


E67, November 1980 

An r.p.m. Indicator as an Econ- 
omy Guide/ Draught Detectir/ How 
to Recycle Dry Cell Batteries/ 
Energy Saving Know-how/ Simple 
fuel Economy Meter/Automatic 
Pump Control/Long Life Tech- 


nique in Light Bulbs/Automatic 
Curtain Control/Fridge Alarm/ 
Know the ins and outs of your 
Central Heating system/Energy/ 
Energy Saving Motor Control/Cof- 
fee Machine Switch/Operational 
Hours Counter. 

E68, December 1980 

Canned Circuits: 23 of the best en- 
tries which include Midnight Raid 
Detector/A ‘Flash in the Can’/ 
Canometer/Canine Defence. 


E70, February 1981 
Audio Power Meter/Noise Reduc- 
tion/Process Timer/High voltage 
from 723/Juniors Growing Up/ 
The Voiced/Unvoiced _ Detec- 
tor/Emergency Brake for the 
Power Supply/150 W DC to DC 
Converter for the Car/Low Noise 2 
Metre Pre-Amp/2'% Digit DVM/ 
Wagnephon. 

E72, April 1981 

Transistor Match-maker/Universal 
Power Supply/Intelekt/Humidity 
Sensor/Logic Analyser II/Crystal- 
controlled Stroboscope/Junior 
Cookbook. 

£73, May 1981 

Camping Clock/Frequency Dou- 
ble/The Fully Fledged Junior 
Computer/Talk to Computers/ 
Choke Alarm/Bar Codes/Logic 
Analyser/Waveform Generator/ 
Sophisticated software for the 
Junior Computer/Reading Bar 
Codes. 


E77, September 1981 

DFM + DVM/Revolution Coun- 
ter/Digital Barometer/dB Con- 
verter/TV Games Extended/Disco 
Lights Controller/QUAD ESL 63/ 
Analogue LED Display/Volt/Am- 
meter for Power Supplies/Chatter- 
ing Chips/Transistor Ignition 
Update/Soldering Aluminium. 


E89, September 1982 

Gas  Detector/Rapid Loading 
Games/The Elektor Connection/ 
Inductive Sensor/Darkroom Com- 
puter Part 1/Applikator/Home 
Telephone System/Synthesised 
Sound Animation/Time Receiver 
for the Rugby MSF/Three Phase 
Tester. 

E90, October 1982 

DSB Demodulator/L.C.D. Ther- 
mometer/Ultra Sonic Distance 
Measurement/Electrolytics = Run 
Dry/Darkroom Computer Part 
2/Short Wave Band Shifting for 
SSB Receiver/16 Channels with 
only Five ICs/Pre-amp for the SSB 
Receiver/Active Aerial/Transistor 
and IC Data. 

E91, November 1982 

Drum Interface/Talking Dice/ 
Model _ Train Lighting/ Guitar 
Tuner/Cerberus/Floppy Disc In- 
terface for the Junior/Cubular 
Bell/Mini-Organ Extension/Kit- 
chen Timer. 


£93, January 1983 
Milliohmmeter/accessories for the 
Crescendo power amplifier/Dark- 
room computer tips/Chips for 
digital audio / 3A computer 
supply/Traffic-light control sys- 
tem / Tomorrow's music / Upper 
and lower case on the Elekter- 
minal. 


£94, February 1983 

Prelude part 1/VAM — video/ 
audio modulator/Main beam dim- 
mer/Prelude class A headphone 
amplifier/Fuse protector/ Acoustic 
telephone modem/Double dice/ 
Chips for digital audio part 2. 


E96, April 1983 

Low power digital thermometer/ 
MC/MM_ phono preamp/Mem- 
brane switches/Interlude/RC 
equalizer / 7-day timer / con- 
troller/Junior program _ tester/ 
Prelude (part 3)/Programmable 


darkroom timer/Talking clock ex- 
tension. 


sonipact 10D armnmeter: 


E97, May 1983 
Wattmeter/ASCII keyboard/Pre- 
lude p.s./Multitester/Maestro 
(part 1)/What is power?/Parallel- 
serial keyboard converter/Morse 
converter/78L voltage regulators 
...and 79L/Morse decoding with 
the Z80A. 


E99/100, July/August 1983 
Summer Circuits Double Issue 
containing over 100 projects. 


E101, September 1983 

Video Graphics/Autotest/64k on 
the 16k Dynamic RAM Card/high- 
speed CMOS/VDU Card/Personal 
FM/Precision Voltage Divider/ 
alarm Extension/Junior — Syn- 
thesizer/Simple MOSFET Test. 
E102, October 1983 

Basicode-2 / Music Quantisizer/ 
Solid-state Darkroom Lighting/ 
High-voltage Regulator / Anem- 
ometer / Programmable Power 
Supply/Basicode-2 Interface for 
the Junior Computer/Electronic 
Voltage Regulator / Battery 
Eliminator/ Transistor Selec- 
tor/FSKleaner/EPROMmer using 
the Junior Computer. 

E103, November 1983 

Doorbell — or telephone — 
operated flashlight/Power Con- 
troller for Model  Railways/ 
Decoupling in Digital Circuits/CPU 
Card/Decimal to Binary Con- 
verter/Movement Detector/Elec- 


tronic two-tone Metronome/ 
Pseudo Stereo/Universal  Ter- 
minal/Ultrasonic/ Infrared Bar- 
rier/Trick battery/ Crescendo 
revisited. 

£104, December 1983 

64-way 2-dimensional Bus 


Board/MF/HF USB Marine Re- 
ceiver/LED Ornaments/Sym- 


metrical Power Supply/Video 
Amplifier/Locomotive Headlamp 
Reverser/Frost Warning Device/ 
Disco Phaser/Banking Program/ 
NOV-RAM: Data Storage without 
Batteries/Bus — Extension/ + 
Cumulative index 1983. 


105, January 1984 
Gyrophone/How accurate is your 
watch?/Digital Cassette = Re- 
corder/Audio Signal Embellisher/ 
Universal Active Filter/from Ther- 
mometer to Thermostat/Audio 
Sleuth at work/Wind Direction In- 
dicator/Z80 EPROM programmer/ 
Home-made low-cost Wiring Pro- 
be/Address deding. 

E106, February 1984 

6502 Tracer/Diesel Tachometer/ 
Programmable Disco Display 
Lights/Video Combiner/Digitester 
with a difference/ Reversing 
Buzzer/Memory _ timing/Mating 
Logic Families/ Capacitance 
Meter/Basicode 2 for Junior plus 
VDU  Card/Constant Voltage 
Source/CS_ Chip Selekt/Video 
Sync Box. 

£107, March 1984 

Petrol Saver/Triac Control Board/ 
UHF Video and Audio Modulator/ 
GET & GO/Elabyrinth/Varistor 
Protection Circuits / Real-Time 
analyser (part 1)/Applicator/Tape 
Timer. 

E108, April 1984 

Optical Memories/Controlling the 
Floppy-disk Drive Motor/Pulse 
Generator/Using the Pulse Gener- 
ator/Intelligent EPROM _ Eraser/ 
Z80 simulator/Metronome Exten- 
sion/Real-time analyser, part 2/ 
Variable A.C. Power supply/Idlist/ 
Chip Selekt/Tape Contents Detec- 
tor. 


wideo display 
shortwave pocket radio 
Samp switchiag power supply 
mini crescendo 


E109, May 1984 


Noise Squelch/Short-wave 
Pocket Radio/Floppy  Tester/ 
Switching Power Supply/Ana- 


lytical Video Display/ Aviary Illumi- 
nation/How many Watts?/Mini 
Crescendo/a look at EXOR and 
EXNOR Gates/EPROM Copier/ 
Digital Cassette Recorder re- 
visited/ Real-time Analyser, 
part 3/RS423 Interface. 

E110, June 1984 

Portable Distress Signal/ZX Exten- 
sions/ Disco Drum/Daisywheel 
Typewriter Printer Interface/Max- 
imum and Minimum Memory/ 
Lead-acid Battery Charger/Wire- 
less Microphone/Merging BASIC 
Programs/Echo Sounder/Ver- 
satile Audio Peak Meter. 


E111/E112, July/August 1984 
Summer Circuits Double Issue 
containing over 100 projects. 
E113, September 1984 

Data Communication by Tele- 
phone/Active cross-over Filter/ 


advertisemen| 
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Digital Cassette Recorder with the 
ZX81/Flash Meter/Digital Tacho- 
meter/DIRPUT/SCART Adapter/ 
Anodizing Aluminium / Lamp | 
Saver/Double-sided Printed Cir- 
cuit Boards 


E114, October 1984 

The Sinclair QL — first im- 
presions/Basicode-2/ Tuning 

Fork/ Balancing Transformers 
Video colour Inverter/Programm- 
ing the 6845/ZX81 Cassette Pulse| 
Cleaner/Direct-coupled Modem/| 
Battery Tester/RS232 centronics 
Converter/Dynamic Pre-amplifier. 


£115, November 1984 
The Story of Valves/Autodim/ 
Mini Printer/Burglar Deterrent, 
How to make your own PCBs, 
RS232/V24: the Signals/Use you 
TV Receiver as a Monitor/Tele 
phase/Valve Amplifier/Electroni 
Gas Meter. 


E116, December 1984 
Electronic Candle/The XR2206 it 
the function Generator/Shorthan 
BASIC/Function Generator/Tim 
Switch/Cumulative Index 1984 
Musical Greeting Cards/Give you 
Soldering Tip a longer Life 
Computer-controlled Slid 
Fader/Slot-car Controller/Micrc 
processor-controlled Frequenc 
Meter (part 0). 


£117, January 1985 
Commodore Cassette _Inte| 
face/VHF/UHF Modulator/Por 
able Guitar Amplifier/30 watt a. 
Output Stage/JSR swap/Rumb! 
Detector/pP-controlled Frequenc 
Meter/Switching Radio Contr 
Channels. 
£118, February 1985 
Gyroflash/1.2 GHz Input Stage 
Microphone Preamplifier/Remot 
Model Control by Microcomputet 
DIY Connector/Programmab 
Rhythm Box/EPROM _ Sele! 
tor/Receiver Power from Engir 
Battery/RLC Meter/Progran 
mable Keyboard Encoder. | 
| 


ie 


e 


‘ump Control/Long Life Tech- 1 chen Timer 
Back numbers of Elektor currently available are detailed above, with a brief description of their contents. 
Send for your copies now, using the pre-paid Order Card inside the back cover of this issue. 


Price are as follows: any one issue (except July/august) .. 
additional issues, each 


July/August (Summer Circuits) ............... 
Prices include postage and packing. Overseas orders requiring airmail postage add £ 1.50 per issue (£ 2.00 for July/Augus 
issue) 
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Appointments Vacant display advertisements: 
| tates available on request from Elektor Publishers Ltd., 10 Longport, Canterbury, 
Kent CTI IPE. Phone Canterbury (0227) 4544329. 


‘BRADLEY MARSHALL: 


EXPERIENCED SALES 
ASSISTANTS 


required for major electronic distributors — 
| Central London 


Applicants should be self-motivated and have electronic 
experience. Smart appearance, age 25 to 30. Sales ex- 
perience a big advantage. 


TECHNOLOGY 


A challenge in controls - 
Birmingham 


Our client, the subsidiary of a successful American Machine Tool 
Manufacturer, urgently requires the following key personnel: 


C.N.C. SYSTEMS ENGINEERS c £12,000 


To be responsible to The Chief Electrical Engineer for the 
development of interface programs between the machine tool 
and the control systems. 

Candidates must be experienced in: 

* Application of Computer Numerical Control 
Systems to machines, preferably turning machines. 

* The Design or Application of A.C. and D.C. feed 
drive systems and variable speed work spindle 
drives. 

Ideally candidates will be familiar with: 

*G.E., Siemens, Allen Bradley and Fanuc products 
and capable of developing interface programs in 
flow chart and ladder diagram form. 

Relocation assistance may be offered for all positions. 


Write or call: 
Bradley Marshall Ltd., 

382-386 Edgware Road, London W2 1EB. 

Telephone 01 723 4242 


= LS TAPEGRE GT 


CAPITAL APPOINTMENTS LTD 


THE UK’s No. 1 ELECTRONICS AGENCY i 


If you have HNC/TEC or higher qualifications and 
are looking for a job in design, test, customer i 
service, technical sales or similar fields: i 


Telephone now for our free jobs list 
We have vacancies in all areas of the UK 4 
Salaries to £15,000 pa i 


01 808 3050 i 
(24 hours) 


CAPITAL APPOINTMENTS LTD | 
FREEPOST, LONDON N17 OBR J @ (0384) 397555 (24 hrs) 


eon 
fillbieadl EY 


Please phone or write for further details and an 
application form to: Jonathan Lee 


Jonathany ser cannes 


Stourbridge, West Midlands 


ANTENNA SYSTEMS 
ENGINEERING MANAGER 


(Technical Manager Designate) 


Our complete and unique capability in antenna design, manufacture and installation is 
highly respected throughout the world. Maintaining that status presents a tough 
challenge to an Engineering Manager. 


Based in a country setting, on the outskirts of Chelmsford, you will lead a team involved 
in the development, test and commissioning of antennas and ancillary equipment for 
Broadcasting and Communications Systems from LF to SHF. 


It is envisaged that success in this role will lead to appointment as Technical Manager. 


A degree educated antenna specialist of proven technical ability, you must be able to 
lead a highly qualified team to greater achievements and accept increasing manage- 
ment responsibility. 


A salary and benefits package will be negotiated to attract the right man or woman. 


Please send full career and personal details to Gordon Short, 
Marconi Communication Systems Limited, New Street, Chelmsford, Essex CM1 1PL. 
Telephone 0245 353221 ext. 3598 or 3603. 


Marconi SD 


Communication Systems 
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Appointments 


Appointments Vacant display advertisements: 
rates available on request from Elektor 
Kent CT! IPE. Phone Canterbury (0227) 454439. 


START-UP BY MAJOR 


COMMUNICATIONS OEM 


The World is 
your Oyster 


Communications system design is 
the pearl. Whether you are 
experienced in communications 
system design or you are 
interested in getting into this field 
of work you should be talking to us. 


Our client has set up a new division to undertake major international 
systems projects and 1s seeking to build a team of systems designers 
who will operate mainly from the UK but will be involved in some 


overseas travel 


We will look at candidates in any age group who can either 


~~ to $18,000 


TROPOSCATTER 
MICROWAVE 
ANTENNA SYSTEMS 
CIRCUIT SWITCHING 


HF RADIO 
ENCRYPTION 
LOGISTIC SUPPORT 


demonstrate ‘hands on’ experience or have worked tn design or 
development of relevant product areas. 


The opportunities for the right individuals are immense and the time 


is right now to get in on the ground floor of this exciting new 


operation. 


To find out more and arrange your initial interview contact Pat Myers 
until 8.00 p.m. this week and next on Lewes (0273) 471271 


Purchasing Manager £13k + Car 
Bucks 

Our client, the market leaders in production 
of the hi-tech optical devices wish to appoint 
an experienced Purchasing Manager to 
oversee their total buying requirements. 


Experience in  saucing electronics 
components etc. 
Senior Buyer c£12k 


Berks 
Leading telecommunications manufacturer 
seeks high energy professional to direct 
its buying function. The successful candidate 
will be responsible for controlling £5 Million 
of business, and all aspects of the procure- 
ment process. 

Buyer c£11k 
Berks 

Rapidly expanding British company involved 
within the electronics industry seeks a self 
motivated specialist to be responsible for 
the procurement of a wide range of electronic 
components. Excellent career prospects. 
Contact: Stephen Salt, 2 Eton Court, 
Windsor, Berks. (07535) 54256. 


ERC House. 32-33 North Street, Lewes. East Sussex BN7 2PQ 


A= Electronics Recruitment Company UK 


Tel Lewes (0273) 471271 


PURCHASING OPPORTUNITIES 


Purchasing Manager c£11k 


Surrey 

You should be familiar with electronic 
component purchase and will initially be 
required to carry out this function. Manage- 
ment expertise whilst not fully utilised at first 
will be required to enable the formulation 
of purchasing philosophy within this small 
rapidly expanding company. 

Senior Buyer c£10k 
Hants 

Responsible for the department during 
the absence of the Manager and for the 
procurement of the components for produc- 
tion and development. Familiarity with 
electronic component purchasing and strict 
cost/delivery environment is essential. 


Materials Manager c£10k 


North Surrey 

A unique and challenging opportunity to 
join a rapidly expanding company. You 
should have a background in the field of 
petrochemical or gas industries, and a 
basic qualification in engineering. 
Contact: Clive Drury, 2 Tunsgate, 
Guildford, Surrey. (0483) 65566 


Publishers Ltd., 10 Longport, Canterbury, 


to £13k 


Purchasing Manager 
N Home Counties 

Our client, a company in the photographic 
industry, as a result. of continued growth 
wish to recruit a manager to control the 
key functions of saucing, buying/delivery 
and to establish effective control systems 
to monitor achievement. 

Senior Buyer to £11k 
N Home Counties 

Our client, a major manufacturing company 
seek a senior buyer to join their forward 
products procurement department. You 
must have experience of purchasing a 
wide range of electro mechanical, sheet 
metal, castings and extrusion components. 


Buyer (Electronics) to £9k 
N Home Counties 

Well established electronics company 
requires good business graduate to buy in 
a wide range of electronics components 
for a high volume manufacturing operation. 
Contact: Nic Watts, 105 St Peter's Street, 
St Albans, Herts. (0727) 35116 

(Out of hours (0923) 37117). 


Management Personnel 


Recruitment Selection & Search Consultants 


WINDSOR GUILDFORD ST ALBANS 


®@ 
Appointments Vacant display advertisements: 
rates available on request from Elektor Publishers Ltd., 10 Longport, Canterbury, 
Kent CTI IPE. Phone Canterbury (0227) 454439. 


?rofessional Career Opportunities 


The Easy Way to look for your new job from the 
... comfort of your own armchair. Our well qualified 
y consultants will carefully match your 
requirements against ————-—--~- >< 
appropriate vacancies. 


Ve have many clients seeking Engineers and Technicians at all levels and we are 
articularly interested in hearing from you if you have experience in the following:- | ADDRESS 


Signal Processing © TechnicalSales ATE Programming 
Radar Systems — RF Development ¢ Real Time Software 


our next step is to complete and-return the attached coupon or POST CODE Giaiarecesyo nahe, a slaloseiaual ta'atb d annisia vdeidinsciaRiaimiarete gases ail odie tTolagienete sie 
2lephone John Prodger on 0442 47311 or one of our duty consultants on 
0442 212650 during evenings or weekends. 


Executive Recruitment Services 


| INA MB tet ie ce, oration caren (Mr/Miss/Mrs) 


£6-10000 £10-15000 £15000+ 


THE ELEKTOR 
CASSETTE BINDER 


This cassette style binder will help to keep your copies of 
Flektor Electronics clean and in order, even though you 
refer to them time and time again. The chamfered corner 
of the cassette allows instant recognition of each months 
issue without the need to thumb through Pages of pre- 
vious months’ issues. Because no wires or fastenings are 
used copies can be easily removed and replaced and 
each cassette will hold one year’s volume of Flektor Elec- 
tronics. 


PRICE £3.10 
+550 P&PUK. 
(1.10 outside UK) 


Z available from — 
Elekfor Publishers Limited, 
10 Longport 

Canterbury, 

Kent CT4 4PE. 

please use the order card 
In this issue. 
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Elektor printed-circuit boards, front 
panels, and software are obtainable 
from our Canterbury office. 
Software may also be ordered from 
Technomatic Limited. 


When ordering, please use the order 
card provided at the end of this issue 
and state the issue number, or month 
of publication, of the magazine, the 
title of the article, and the number of 
the board, front panel, or software 
item. Please allow 6/8 weeks for 
delivery. 


Prices in sterling include 15 per cent 
value added tax, and should be in- 
creased by 55p (UK only) or £ 1.10 
(other countries, except the USA) for 
postage and packing. 


Prices in dollars are exclusive of any 
taxes, and include postage & packing 
for surface mail. If airmail is required, 
please add $ 1.50. 


SUBSCRIPTION SERVICE 


January to December incl. (See also Sub- 
scription Order Card towards the end of this 
issue). 


United Kingdom £11.50 
USA/Canada surface mail $31.00 
airmail $57.00 

Other countries surface mail £13.50 
airmail £27.00 


TECHNICAL QUERIES SERVICE 


Readers experiencing difficulties in the con- 
struction of Elektor projects, published 
within the last three years, may write for 
advice to our Canterbury office, enclosing a 
stamped, self-addressed envelope or, if you 
live outside the United Kingdom, an Inter- 
national Reply Coupon. Failure to do so 
may, at best, result in very serious delays in 
our answer. In any case, please allow on 
average 8 to 10 weeks for our answer. 

If certain components are not immediately 
available in your area, look carefully 
through the advertisements in this issue. 
You'll be surprised how often you can find 
that elusive part. 


BACK NUMBER SERVICE 


Only the back numbers listed below are currently 
available. 

Price are as follows: 

any one issue (except July/August) 
additional issues, each ............- 
July/August (Summer Circuits) 
Prices include postage and packing. 


For overseas 
orders requiring airmail postage add £1.50 per issue 
(€ 2.00 for July/August). 


1978: E34, 
1979: E54, 
1980: E58, 
£65, 
E68, 
1981: E70, 
EVE, 
1982: E89, 


February; E38, June. 

October; E55, November. 

February; 

September; E66, October; E67, November; 

December. 

February; E72, April; E73, May; 

September. 

September; E90, October; E91, November. 

1983: E93, January; E94, February; E96, April; 

E97, May; E99/100, July/August; 

E101, September; E102, October; 

E103, November; E104, December. 

£105, January; E106, February; E107, March; 

E108, April; £109, May; E110, June; 

£111/112 July/August; E113, September; 

£114, October; E115, November; E116, December. 

1985: E117, January; E118, February; €119, March; 
£120, April; £121, May 


COPY SERVICE 


Photocopies of articles can only be supplied from out- 
of-print back issues of Elektor. State details of the arti- 
cle required, and the number, or month of publication, 
of the back issue containing the article together with 
your name and address on the relevant order card at 
the back of this issue. Cost of any one article is £ 1.50 
(incl. p&p). Cost of additional articles (ordered at the 
same time) is £ 1.30 (incl. p&p). 


1984: 
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BOOK SERVICE 


A number of Elektor books is currently 
available which may be ordered from 
certain electronics retailers or bookshops 
or directly from our Canterbury office. 


BOOK 75s scsasices cd shwarn ould ini aaigsle ie ree £5.30 
Digibook (with PCB) . . £6.30 
300 Citctlits:.: i. i6 eg eee £5.80 


Formant (1) (incl. cassette) . 
SC/MPuter (1) .........+-+ 
SC/MPuter (2)...... 
Junior Computer (1) ... 
Junior Computer (2) ... 
Junior Computer (3) ... 


Junior Computer (4) ... £6.90 
TV Games Computer .. 
Resi & Transi (1) .....- £6.10 
Resi & Transi (2) .... . £4.80 
33 Electronic Games . . £4.80 
301 Circuits .....2.%5 . £5.80 
Data Sheet Book .. £8.40 
Paperware 1...... £2.10 
Paperware 2 .. £2.10 
Paperware 3 .. £2.70 
Paperware 4............- £2.80 
Microprocessor Hardware ; -£7,90 
MIANO5 22 e cpcte 5 scores aee: sieve ste aetna oad bieiete ate mae 9 £3.50 
Extended Preset Unit for the Polyphonic 

Synthesizer (photo copy)........---+-+++++++ £1.60 
Automate your model railway .. . £6.25 
Starting electronics Vol. 1 ....... . £4.70 
Projects for your home workshop . . £4.95 
Projects for cars and bicycles ....... £4.95 
Projects for amateur photographers . . £4.95 
Projects for home and garden ..... £4.95 
Infocards (in cassette)....... . £3.50 
Elektor bindeh: <icscguas ets esteem aaaaes snes £3.10 

FRONT PANEL SERVICE 
No. £ $ 
Elektor Artist (E85) 82014-F* 2.80 5.70 
precision power supply (E92) 82178-F 2.50 5.00 
Prelude (E94. . .E96) 83022-F* 4.40 8.75 
7-day timer/controller 83041-F* 13.10 26.25 
front panel including 
membrane switches 

Maestro 83051-F 4.90 9.75 
capacitance meter 84012-F 5.20 10.50 
real-time analyser 84024-F 7.80 15.50 
direct-coupled modem 84031-F 4.50 9.00 
pulse generator 84037-F* 4.60 9.25 
yP-controlled frequency meter 84097-F 10.50 21.00 
function generator 84111-F 5.00 10.00 
programmable timer 85047-F 14.90 22.25 


SOFTWARE SERVICE 


uP TV games on cassette No. £ $ 
15 programs: jackpot, 
reversie, amazone, 

code breaker, etc. 

15 programs: invaders, 
fishing, maze adventure, 
memory, pontoon, nim, etc. 
15 programs: aliens, 

flipper, helicopter, pilot, 
basketball, hangman etc. 

15 programs: snakes & lad- 
ders, snap, mazes, break-out, 
horse races, cosmic adven- 
ture, Omega landing etc. 


007* 


009 


13.75 


Software on EPROMS 
Elbug (original) 

1 x 2716 

Elbug II (SC/MP Book) 

1 x 2716 

Cassette routine for 

NIBL computer 

1 x 2716 

Junior computer 

1 x 2708 

illuminated disco floor 

1 x 2708 

Chess program for Intelekt 
2 x 2716 

Junior tape monitor (TM) 

1 x 2716 

Junior printer monitor & PME 
1 x 2716 

Reprogrammins 507 to 507-N 
Junior data bus control 

1 x 82S23 

Time signal processor 

1 x 2716 

150 MHz frequency meter 

2 x 82823 

Junior disassembler, pro- 
grammable software, system 
vectors and hexdump 

1 x 2716 EPROM 
autonomous switch-clock 

1 x 2716 EPROM 

keysoft polyphone keyboard 
1 x 2716 EPROM 

dark room computer 

1 x 2716 EPROM 


5.30 


16.80 


507-N 


508 
509 


5.30 


510 10.50 
511 
512 8.40 
513 


514 


dark room computer ext. 


1 x 2716 EPROM 514-N 8.40 16.75 
DOS software 

1 x 2708 EPROM 515 5.30 10.50 
talking dice 

1 x 2716 EPROM 516 8.40 16.75 
ELEKTERMINAL + elekterminal 

1 x 2716 EPROM 517 8.40 16.75 
morse program for the Junior 

Computer 1 x 2716 EPROM = 518 8.40 16.75 
telex program for the Junior 

Computer 1 x 2716 EPROM 519 8.40 16.75 
ASCII keysoft 

1 x 2716 EPROM 520 8.40 16.75 
character generator and 

video routines for DOS Junior 

1 x 2732 + 

1 x 2716 EPROMS 521 18.90 37.75 
character generator and video 

routines for extended Junior 

1x 2732 + 

2 x 2716 EPROMS 522 27.30 54.50 
character generator 

1 x 2732 EPROM 523 10.50 21.00 
quantisizer 

1 x 2716 EPROM 524 8.40 16.75 
universal terminal 

1 x 2732 EPROM 525 10.50 21.00 
wind direction indicator 

1 x 2716 EPROM 526 8.40 16.75 
elabyrinth 

1 x 2716 EPROM 527 8.40 16.75 
EPROM copier 

1 x 2716 EPROM 528 8.40 16.75 
analytical video display 

1 x 82S23 EPROM 529 10.50 21.00 
typewriter interface 

2 x 2716 EPROM 530 16.80 33.50 
uP-controlled frequency meter 

1 x 2732 EPROM 531 10.50 21.00 
X-Y plotter 

1 x 2732 EPROM 532 10.50 


21.00 


PRINTED CIRCUIT SERVICE 


The following list shows the printed cir- 
cuits pertaining to projects published 
within the last six months and which are 
currently available. 


No. £ $ 
E117: JANUARY 1985 
rumble detector 84109 3.15 6.25 
portable guitar amplifier 84128 5.60 11.25 
30 watt output stage 85001 3.50 7.00 
VHF/UHF modulator 85002 2.50 5.00 
Commodore cassette interface 85010 2.90 5.75 


yP-controlled frequency meter 


main board 85013 11.55 23.00 
display board 85014 4.70 9.50 
crystal oscillator 85015 2.40 4.75 
E118: FEBRUARY 1985 

RLC meter 84102 7.15 14,25 
input stage for the 

frequency counter 85006 4.65 9.25 
EPROM switchboard 85007 3.45 7.00 
symmetrical microphone 

amplifier 85009 2.85 5.75 
E119: MARCH 1985 

versatile up/down counter 85019 3.15 6.25 
darkness-sensitive light switch 85021 2.80 5.25 
pH meter 85024 4.85 9.75 
KITT scanner 85025 3.95 8.00 
AXL amplifier 85027 7.10 14,25 
E120: APRIL 1985 

real-time clock 84094 6,70 13.50 
first cuckoo in spring 85016 4.70 9.50 
X-Y plotter 85020 12.50 25.00 
light-powered radio 85042 3.00 6.00 
revolution counter 85043 6.10 12.25 
10 A power supply 85044 6.75 13.50 
£121: MAY 1985 

programmable timer 85047-1 7.10 14.25 

85047-2 7.10 14.25 

glow plug modulator 85053 3.40 6.75 
automonitor 85054 4.40 8.75 
universal 1/O bus 85058 10.10 20.25 
digitizer 85063 4.10 8.25 
E122: JUNE 1985 

tone burst generator 85057 2.90 5.75 
infra-red movement detector 85064 7.35 11.00 
RAM used as EPROM 85065 2.80 4.25 
autoservice timer 85072 8.90 13.25 


* In limited supply only; their availability 
at the time your order is received 
cannot be guaranteed. 
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PRINTED CIRCUIT SERVICE 


The following list is complementary to No. £ $ No. £ $ 
the one on th i E91: NOVEMBER 1982 E105: JANUARY 1984 
‘ on A ple Ss eethes ind eld model train lighting 82157 5.40 10.78 _—_audio embellisher 83133-1 3.10 6.25 
s| ows t e printe Circuits re lating 83133-2* 440 875 
to projects which were published more 83133-3 3.70 7.50 
than six month A i E92: DECEMBER 1982 digital cassette recorder 83134 5.50 11.00 
. ee aden Thode matked witha) aanaenecc ren 82178 5.30 10.50 _wind direction indicator 84001 6.70 13.50 
an asteris are In limited supply only and triopodus electrus diclopus 82179 3.90 7.75 how accurate is your watch 84005-1 4.60 9.25 
their availability at the time your order is crescendo 82180 6.10 12.25 84005-2 4.40 8.75 
received cannot be guaranteed. 
No £ $ E93: JANUARY 1983 E106: FEBRUARY 1984 
‘ ‘ 3 A computer video sync box 83124 2.80 5.50 
E42: OCTOBER 1978 - power supply 83002 2.40 4.75 programmable disco light 
VHF/UHF modulator 9967 2.10 4.25 milli-ohmmeter 83006 2.50 5.00 display 84007-1 10.30 20.50 
crescendo d.c. protection 84007-2 3.90 7.75 
and countdown 83008 4.00 8.00 rev counter for diesels 84009 2.00 4.00 
E44: DECEMBER 1978 : capacitance meter 84012-1 5.30 10.50 
elekterminal 9966 9.90 19.75 84012-2 3.10 6.25 
E94: FEBRUARY 1983 video combiner 84018 2.70 5.50 
Prelude 
E53: SEPTEMBER 1979 headphone amplifier 83022-7* 5.40 10.75 
sella eduelizer - power supply 83022-8* 4.90 9.75 E107: MARCH 1984 
‘One control section 9897-2 2.20 4.50 connection board 83022-9* 7.80 15.50  triac control board 84019 6.10 12.25 
main beam dimmer 83028 2.00 4.00 Elabyrinth 84023-1 5.00 10.00 
84023-2 4.40 8.75 
E55: NOVEMBER 1979 real-time analyser 84024-1 5.05 10.00 
busboard 80024 7.70 15.50 E95: MARCH 1983 84024-2 4.30 8.50 
64 k memory card 83014 7.80 15.50 UHF video modulator 84029 3.40 6.75 
Prelude 
E61: MAY 1980 bus board 83022-1* 15.20 30.50 
Junior computer e line amplifier 83022-6* 6.30 12.50 E108: APRIL 1984 
main board 80089-1* 16.60 33.25 audio trafic lights 83022-10* 2.80 5.50 intelligent 
display board 80089-2° 1.80 3.50 digital luxmeter 83037 2.70 5.50 EPROM eraser 84017 5.30 10.50 
supply board 80089-3 4.00 8.00 real-time analyser 84024-3. 15.50 31.00 
84024-4 21.60 43.25 
E96: APRIL 1983 variable a.c. 
E70: FEBRUARY 1981 programmable darkroom power supply 84035 2.90 5.75 
Moeee nNoiced detector sort» Seo: G25 82048 5.50 11.00 pulse generator 84037-1* 6.40 12.75 
Ue Ir r 5 . . Prelude 84037-2* 7.70 15.50 
switch board 81027-2* 4.30 8.50 MC prepreamplifier 83022-2* 5.30 10.50 
MM preamplifier 83022-3* 6.50 13.00 E109: MAY 1984 
Interlude remote control real-time analyser 84024-5 4.80 9.50 
E74: JUNE 1981 preamp 83022-4* 4.90 9.75 video display 84024- 8.00 16.00 
Junior Computer . tone control 83022-5* 5.10 10.25 short wave pocket radio 84040* 6.30 12.50 
ae V supply 81033-2* so 3.75 7-day timer/controller 83041 5.70 11.50 mini crescendo 84041 6.50 13.00 
adaptor board 81033-3 70 3.50 switching power supply 84049 4.00 8.00 
E97: MAY 1983 
E77: SEPTEMBER 1981 7 Maestro 83051-1 2.70 5.50 £110: JUNE 1984 
disco light controller 81155* 4.20 8.50 Watt meter 83052* 3.80 7.50 portable distress signal 84048 3.30 6.50 
DFM + DVM 81156" 5.60 11.25 morse converter 83054 3.30 6.50 ZX extensions 84054 3.85 8.00 
revolution counter 81171 6.40 12.50 ASCII keyboard 83058 21.60 43.25 —_daisywheel typewriter printer 
interface 84055 5.15 10.50 
echo sounder 81105-1* 5.00 10.00 
eh eae 1981 Sea tide hag a . - 84062* 5.95 12.00 
TTY decoder 83044* -50 7. FM wireless microphone 
decoder board 8201-2 7.10 14.25 Maestro (part 2) 83051-2 16.60 33.25 _transmitter 84063 3.85 7.75 
power supply 9968-5A 1.90 3.75 energy meter 83067 3.60 7.25 receiver 83087 3.00 6.00 
high boost 82029 2.50 5.00 spectrum display 
filter board 83071-1 4.20 8.25 
control board 83071-2 4.10 8.25 E111/112: JULY/AUGUST 1984 
Ftp Sa a AN anee eee display board 83071-3 4.00 8.00 _—s microcomputer power supply 
i : I. protection 84408 2.45 5.00 
wei baite Ree board ark oc re economical motor drive 84427 2.55 5.00 
ges ; “°  £99/100: JULY/ AUGUST 1983 fridge alarm 84437 2.55 5.00 
Cresthermometer 83410 3.60 7.25 VHF/AM air-band converter 84438 3.75 7.50 
E81: JANUARY 1982 flashing running light 83503 2.40 4.75 RS Ze analee sare oe yp 
al ic chi o 10 2 Processor aid 83515 2:90'= | 6:75 « musical: doorbe : H 
electronic chimes 82046 2. 4.25 FB freque mete! 84462 5.50 11.00 
microphone amplifier 83552* 2.70 5.50 po Ana ff 84477 B96. 12.00 
simple D/A converter 83558 2.50 5.00 HF Power supply : : 
E82: FEBRUARY 1982 Prelude buffer 83562* 2.30 4.50 E113: SEPTEMBER 1984 
universal NiCad charger 82070 2.80 5.50 _ heat sink temperature cant ¥ ys 
indicator 83563 2.10 4,25 electronic cross-over 
‘ filter 84071 5.95 12.00 
E84: APRIL 1982 SCART adapter 84072 3.55 7.00 
: I a i 
dynamic RAM card 82017 10.00 20.00 E491: SEPTEMBER 1983 bate Bie eae ee 
100 W amplifier 82089-1* 3.40 6.75 alarm extension digital tachometer 84079-1 3.40 7.00 
mini EPROM card 82093 2.20 4.50 ‘transmitter board 83069-1 3.50 7.00 84079-2 4.60 9.25 
receiver board 83069-2 3.40 6.75 flash counter 84081 4.35 8.75 
E VDU card 83082 13.40 26.75 direct-coupled modem : 
=85: MAY 1982 personal FM 83087 3.00 6.00 design 84031 17.85 35.75 
3502 “igueekeeper eae ees 2X81 pulse cleaner 84075 4.50 9.00 
HU ae Bao alooukaston RS232 centronix adapter 84078 6.60 12.25 
780-A CPU card 82105 9.30 18.50 £102: OCTOBER 1983 ae Bers Lee ae 
basicode interface for the 
Junior Computer 83101-2 2.00 4.00 ‘ BE 
286: JUNE 1982 cosmetics for FSK signals 83106 3.60 7.25 tle Bnet 
sar alarm 82091* 3.00 6.00 simple anemometer design 84031 17.85 35.75 
alectronic fluorescent light memory board 83103-1" 4.80 9.50 7x81 pulse cleaner 84075 = «4.50 «9.00 
starter 82138" 1.80 3.50 ~~: measuring board 83103-2* 2.00 4.00 S239 centronix adapter «84078 6.60 12.25 
video inverter 84084 4.05 8.0 
i dynamic pre-amplifier 84089 2.85 5.75 
87/88: SUMMER CIRCUITS 1982 E103: NOVEMBER 1983 
ight-sensitive switch 82528* 2.10 4.25 bus board 80024 7.70 15.50 
> V power supply 82570 2.90 5.75 electronic metronome 83107-1* 3.60 7.25 E115: NOVEMBER 1984 
eon ENIBERCIOES 83107-2* 2.10 4.25 — burglar alarm 84088 ae ae 
ier ee dae uter part | chUscard Bo 108: 9.20 18.50 eae 34096 2.65 5.25 
ea 82141-1490 9.75 831082" $170" «17.50 84100 250 5.00 
eyOOate. oe g ; speed controller for model telephase _ : s 
keyboard interface 82141-2 2.70 5.50 railwa 831 TV as monitor 84101 2.70 5.50 
: Yy 10 4.30 8.50 eided: 
display 82141-3 Ss 6.00 nsclidorsteres: 83114* 2:20 4.50 mini printer 84106 7.45 15.00 
hree phase tester 82577 50 7.00 ° i : 
£116: DECEMBER 1984 
:90: OCTOBER 1982 time switch 84107 2.75 5.50 
farkroom computer part II E104: DECEMBER 1983 function generator _ 84111 8.15 16.25 
light meter 82142-1 2.30 4.50 64-way bus extender board 83102 10.60 21.25 give your soldering tip 
temperature meter 82142-2 2.10 4.25 video distribution amplifier ae ; 20 ee a lela life fai 84112 2.60 5.25 
ti 82142-3 2.70 5.50 disco phaser -1* H ' computer-controlle 
eves aniftar ton SSB: 83120-2* 3.50 7.00 slide fader 84115-1 11.30 22.50 
low frequency converter 82161-1 2.70 5.50 symmetrical power supply 83121 4.80 9.50 84115-2 6.95 14.00 
high frequency converter 82161-2 3.00 6.00 frost warner 83123 2.50 5.00 slot-car controller 84130 3.90 7.75 
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advertisem 


Classified ads 


CONDITIONS OF ACCEPTANCE OF 
CLASSIFIED ADVERTISEMENTS 


1. Advertisements are accepted subject to the conditions ap- 
pearing on our current rate card and on the express under- 
standing that the Advertiser warrants that the advertisement 
does not contravene any Act of Parliament nor is it an infringe- 
ment of the British Code of Advertising Practice. 


2. The Publishers reserve the right to refuse or withdraw any 
advertisement. 


3. Although every care is taken, the Publishers shall not be 
liable for clerical or printer's errors or their consequences. 


4. The Advertiser's full mame and address must accompany 
each advertisement submitted, 

The prepaid rate for Classified Advertisements is 25 pence per 
word (minimum 12 words). Semi-display setting £6.50 per 


single column centimetre (minimum 2.5 cms.). All cheques, 
postal orders, etc. to be made payable to Elektor Publishers 
Ltd. Treasury notes should always be sent by registered post. 
Advertisements, together with remittance, should be sent to 
the Classified Advertisement Manager, Elektor Publishers Ltd., 
10 Longport, Canterbury, Kemt CT1 1PE. 


Very large pack of mixed components, capacitors, 
transistors, resistors, diodes, boards, thyristors, 
sockets and many more items. £6.50 post & pack- 
ing inclusive. Make cheques P/O Component 
Supplies. send to: The Component Supplies 
Company. First floor, Centenary Buildings, King 
Street, Wrexham, Clwyd. 


OPTOELECTRONICS DATA BOOK from Texas 
Instruments £5.00 post free. SAE for full list of 
Texas and other data books at lowest prices. 
Agents for leading technical publications — write 
or phone for quotation. MGBooks, 24a Newgate, 
Barnard Castle, County Durham. DL12 8NG. Tel. 
(0833) 31130. 


INTEGRATED CIRCUITS. Texas Instruments 
top specification devices at a price well below any 
other supplier. Available as follows: — 7400, 
7402, 7420, 7428, 7440, 7451, 7474, 7486. Price 
10 (one type) for £1.00. Add £0.50 postage. Don’t 
be without a copy of our 52 page catalogue 
crammed with thousands of Electronic and 
Mechanical bargains £0.75. J.A. Crew & Co., 
Spinney Lane, Aspley Guise, Milton Keynes. 


A SALE of loudspeaker units and many quality 
components surplus to my requirements at low 
prices. S.A.E. for details to Jim Rogers, Flat 2, 
De la Warr Mews, Station Road, Bexhill-on-Sea, 
Sussex TN40 1RD. 


D.R. & JI.G. TAYLOR 
“Holmhurst”, Church Street, Rudgwick, 
West Sussex. Tel. Rudgwick 3177 


ELEKTOR KITS 
also Velleman Kits 


plus C-Scope International 
K5000 Metal Detector Kit 
£119.99 plus £3.50 p&p 


BABANI BOOKS 
Send for lists/SAE please 


FREE! Parcel of components worth £10. 
Send only 80p postage! D. Horsley, 113 
Clare Road, Braintree, Essex. 


PYRAMIDS Construction Manual, build 
your own working model, step by step instruc- 
tions, templates included £3.00 only. KAT 
Research, 6/32 Ghani Mohallah, Sant Nagar, 
Lahore-1. Pakistan. 


6809 
HARDWARE/SOFTWARE 


HARDWARE: (ELEKTORBUS COMPATIBLE) 

(PCB's: £29.95 +VAT — Also Available Built and 

Tested) 

6809 CPU CARD: Full RS232 Serial Interface (6551 
ACIA) (with TTL to drive Cassette 
Interface) 
Two Port Parallel Interface (6821 PIA) 
Up to 16K EPROM/RAM on board 
1MHz or 2MHz operation 

64K Static RAM Card: Up to eight 2K/8K devices 

(with battery backup) 
Floppy Disk Interface Card 


SOFTWARE: System Monitor (2K) > £9.95 
Disassembler (2K) 
Editor/Assembler (4K) 

Fig FORTH Language (8K) : £34.95 


Cheques/Postal Orders accepted 
Send SAE (A4 folded) for further details 


SOLASCAN MICRO-SYSTEMS LIMITED 


8 OAKLANDS GROVE, COWPLAIN, HAMPSHIRE 
TELEPHONE: 0703 263956 


ITS GOT AN ELECTRONIC ALARM 


In their second electronic comic strip book, Resi and Transi are confronted with somewhat col 
ed bicycle thieves so they decide to protect their valuables with a universal burglar alarm. Ir 
tween their usual fun and games they describe how to build the alarm and fit it to a house, 
bicycle or motorcycle, and along the way they manage to fit in some theory about monosta 
flipflops and other such things. As usual they deal with this in their own inimitable, funny, 
clearly understandable style. 
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Texas Instruments.............-. 6. 
WK ElectronicS eta: acess secs sere 6 
Watford Electronics ......... 6-06/ 


MINIATURE TRANSMITTER, transmits 
voices and sounds to any VHF/FM radio up 
5 miles away, size 2 x Min., tuna 
70-150 MHz. Complete kit, including sensit 
microphone, £4.95. Send cash/cheque/P. 
to: Tectronics, 22 Lambardes, New Ash Grex 
nr Dartford, Kent DA3 8HX. MAIL ORD 
ONLY. 


Please use the Order Card in this 
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‘COMPUTER WAREHOUSE #fii.o-qj 
(225 ‘ALADDIW 8’ CAVE OF COMPUTER AND ELECTRONIC EQUIPMENT 


HOT LINE DATA BASE Anderson Jacobson 


RECHARGEABLE BATTERIES Ad810 VIDEO 
R300 077 51315 ov SAN ome $e NS 301-770 NEW DISTEL © DISPLAY TERMINAL 


£13.95 A300 07191202 6-0-6 1.8 AH same as RS 591- 
382 EX EQUIP £4.99 Miniature PCB mount 3.6v 100 
Mah as RS 591-477 NEW £1.00 SAFT VR2C 1.2v "C” 
| size NICADS in 18 cell ex equipment pack. Good condition 
| - easily split to single cells £10.50 + pp £1.90 


THE ORIGINAL FREE OF CHARGE dial up data base & largest peripheral manufacturers 
1000's of stock items and one off bargains. = the AJ510 Professional VDU 
ON LINE NOW - 300 baud, full +1) CCITT tones, & bit terminal has too many 


word, no parity 0 1-6 9 13388 features to include in space 


available — just a few are: 


“ternal Z80 cpu control, very 
MA INS FIL TERS o readable 15" non glare green 
i . screen, 24 lines by 80 characters, 
ee re ee rice, oo eSGiigheracter set uit lower 
ne ‘ . case and graphics, standar interface, Cursor 
SD5A As recommended by 2X81 news letter matchbo addressing, numeric key pad ete Supplied in good 


EX-STOCK INTEGRATED CIRCUITS 
2732 ex equip £3.25. 27128 - 250ns NEW £12.00. 
6116-200 £4.50, 6116-250 £3.95, 
6264LP-150 £22.00, 4164-200 £3.50, 4864-150 £4.00, 


4116-300. £1.20, 2114 £1.75. 6800 £2.50, 6821 £1.00, 1 000 wa £5.95 J etc. Si 
68A09 £8.00, 68B09 £10.00, 68BO9E £14.50, tos oe comport ambos cased unit with 3 pin fitted cESTED second hand condition with full manual 
D8085AH-2 £12.00, D8086 £20.00, Z80A £2.99. socket Up to 750 watts £9.99 5.00 + carr £10.00. Data sheet on request. 

Koop your CONG FAHS... YA Major company’s over production problems, and a special 


with our range of BRAND NEW professional 
cooling fans. 

ETRI SO@XUO! Dim. 92 x 92 x 25 mm 
Miniature 240 v equipment fan complete with 
finger guard £9.95. 
Gou JB-3AR Dim. 3" x 3" x25" compact § 
very quiet running 240 v operation. NEW £6.95 
BUHLER 69.11.22. 8-16 v OC micro 
miniature reversible fan Uses a brushless 
servo motor for raise | high air flow, 


BULK PURCHASE enable TWO outstanding offers. ’ 


COLOUR MONITOR SPECIALS 


ee ‘SYSTEM ALPHA’ 14” Multi Input Monitor. 
a 


Made in the UK by the famous REDIFFUSION Co. fcr their own professional 

. computer system this monitor has all the features to suit your immediate and future 
Brie Mecsurea ont $2 Sherer haa monitor requirements. Two types of video input, RGB and PAL Composite Video, 
Current cost £32.00. OUR PRICE ONLY allow direct connection to most makes of micro computers and VCR’s. An internal 
£12.95 complete with data. y speaker and audio amplifier may be connected to your system's output or direct to 
MUFFIN-CENTAUR standard 4” x 4" x 1.25" ee g a VCR machine, giving superior colour and sound quality. Many other features 
fan supplied tested EX EQUIPMENT 240 v at } include PIL tube, Matching BBC case colour, Major controls on front panel, 
Foe ote a oe Ole ano meyy ena j Separate Contrast and Brightness - even in RGB mode, Two types of audio input. 
oi tor Details Post 3 Packing on alien £1.69 ; Separate Colour and audio controls for Composite Video input, BNC plug for 

composite input, 15 way ‘D’ plug for RGB input, modular construction etc. etc. 


BUDGET RANGE j This must be ONE OF THE YEAR’S BEST BUYS!!! 
VIDEO MONITORS Supplied BRAND NEW and BOXED, complete with DATA and 90 day guarantee. 


SUPPLIED BELOW ACTUAL COST - ONLY £149.00 + Carr. 
Ata price YOU can afford, our range of EX 
EQUIPMENT video monitors defy DECCA RG B 80-1 0O Mon itor. 


competition! All are for 240v working with Little or hardly used manufacturers surplus enables us to offer this special 
pre tentediand Gel fortip ta. 80 colues en converted DECCA RGB Colour Video TV Monitor at a super low price of only 
Bac micro. Even where MINOR screen £99.00, a price for a colour monitor as yet unheard of!! Our own interface, safety 
burns MAY exist - normal data displays are modification and special 16” high definition PIL tube, combine with the tried and 
unaffected , tested DECCA 80/100 series chassis to give 80 column definition and picture 
1000's SOLD TO DATE guality found only on monitors costing 3 TIMES OUR PRICE. !n fact, WE 
12" KGM 320-321, high bandwidth input. UARANTEE you will be delighted with this product, the quality for the price has to 
will display up to 132 columns x 25 lines be seen to be believed. Supplied complete and ready to plug directo to a BBC 
Housed in attractive fully enclosed MICRO computer or any other system with a TTL RGB output. Other features 
brushed alloy case. B/W only £32.95 include internal audio amp and speaker, Modular construction, auto degaussing 
2a” KGM large screen ack 8 wivie 34 H x 24 D, 90 day guarantee. Supplied in EXCELLENT condition, ONLY £99.00 
monitor fully enclosed in light alloy case + Carr. Also available UN-MODIFIED but complete with MOD DATA. Only £75.00. 


Ideal schools. shops. clubs etc ; , 
Carriage and Insurance on monitors £10.00 


ONLY £55.00 Carriage £10.00 
| DO MODEM OFFER 
DATA MODEMS SPECIAL 300 BAUL EX BRITISH TELECOM, BRAND 


NEW or little used 2B data modems allows US to asl et FINAL 
lut th REDUCTION, and for YOU to join the exciting world of data 

dur super range of DATA MODEMS with communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to 

prices and types to suit all applications the highest POST OFFICE APPROVED spec at a cost of hundreds of 

ae puagels! sre X BRITISH pounds each, the 2B has all the standard requirements for data base. 

TELECOM onde made to the highest business or hobby communications. All this and more!! 


EX STOCK 


DEC CORNER 


PDP 1140 System comprising of CPU 
124K memory + MMU 16 line RS232 
interface. RPO2 40 MB hard disk drive 
TU10 9 track 800 BPI Mag tape drive, dual 
rack system, VT52 VDU etc etc. Tested 


standard for continuous use and reliability. | @ 300 baud full duplex , ibe 7 @ CALL. ANSWER and AUTO modes and running £3750.00 

RS232 interfaces are standard to all our @ Full remote control at Z. @ Standard RS232 serial interiace BA11-MB 35° Box. PSU. LTC £385.00 
modems, so will connect to ANY micro etc. ff @ CCITT tone standards NOW ONLY > @ Built in test switching DH11-AD 16 x RS232 DMA . 

with an RS232 serial interface. © Supplied with full data £29.95 kh @ 240v vas operation interface : £2100.00 
Y - , @ 1 year full guarantee 4. = : 

DATEL 2B see SPECIAL OFFER centre of ff @ Modular construction or ai DLV11-J 4 x EIA interface £310.00 

MObEM 13A, 300 baud. C t unit onl ee ‘ 7 cates Sanding e1aed pun ooh ate eeea ee 
. aud. Compact uni ly _ : ns. z p sh 1 ] i 

2° high and same size as telephone base Order now - while stocks last. Carriage an Ss DU Syc Sena data /o £650.00 

Standard CCITT t CALL mode onl DQ200 Dilog - mult: RK 
lancar ple ee controller £495.00 


Tested with data. ONLY£45.00 + PP £4.50. 
MODEM 20-1, 75-1200 baud. Compact unit a 
for use as subscriber end to PRESTEL. <Z2£ a5 
MICRONET or TELECOM GOLD. Tested with 
data. £39.95 + PP £6.50. 

MODEM 20-2. same as 20-1 but 1200-75 

| baud £99.00. 

TRANSDATA 307A, 300 baud acoustic 
coupler. Brand new with RS232 interface 
ONLY £49.95 

) DACOM DSL21 23 Multi Standard Modem, 
; switchable CCITT or USA BELL 103 standard 


SUPER PRINTER SCOOP 


BRA ND NEW The _ Everything Printer’ ata es that will 
CENTRONICS ririorinterace tor avec connectonts BSC. 
739-2 ORIC, DRAGON etc. Superb pnnt quality with full 


pin addressable graphics and 4 type fonts plus 
HIGH DEFINITION internal PROPORTIONAL SPACED 


O2Z11-B 8 line RS232 mux board £650.00 
KDF11-B M8189 PDP 1123+ £1100.00 
LA36 Decwriter EIA or 20 ma loop £270.00 
LAX34-AL LA34 tractor feed £85.00 
MS11-JP Unibus 32 kb Ram £80.00 
MS11-LB Unibus 128 kb Ram = £450.06 
MS11-LD Unibus 256 kb Ram £850.00 
MSC4804 Qbus (Equiv MSV11-L) 

256 kb £499.00 
PDP11/05 Cpu, Ram. 1/o. etc £450.00 


MODE for WORD PROCESSOR applications. 80-132 
columns, single sheet, sprocket or roll Raper handling plus 
much more Available ONLY from DISPLAY ELECTRONICS 
at the ridiculous price of OWLY £199.00 + VAT Complete with 


| V21 300-300, V23 75-1200, V23 1200-75 or wey full manual etc Limited quantity -Hurry while stocks last J PDP11/40 Cpu, 124k MMU £1850.00 
| 1200-1200 half duplex. () 9 Options. Interface cable (specity) for BBC, ORIC, RT11 ver 3B documentation k:! £79.00 
| Auto answer via MODEM or CPU. CALL or g\ DRAGON or CENTRONICS 36 way plg £12.50. Spare nbbon ff RKOS5-J 2.5 Mb disk drives £650.00. 

ANSWER modes plus LED status indication £3.50 each BBC graphics screen dump utility program £8.60 KL8JA PDP 8 async 1/o £175.00 


| Dim 2.5" x 8.5" x 9° BRAND NEW fully Carriage and Ins £1000 + VAT 
| guaranteed OWLY £268.00 + PP £4.50. 

| DATEL 2412 Made by SE LABS for BT this 
two part unit is for synchronious data links at 
1200 or 2400 baud using 2780/3780 


MI8E PDP 8 Bootstrap option £75.00 
VTSO VDU and Keyboard - 

current loop £175.00 
VT52 VDU with RS232 interface £250.00 


HUNDREDS OF PRINTERS 
EX STOCK FROM £49.00. call Sales Office for Details. 


1 only large CALCOMP 1036 AO 3 pen drum plotter and 
offline 915 magtape controller. Good working order. 


ADD VAT TO ALL PRICES __£2500.00. 


All prices quoted are for U.K. Mainland, paid cash with order in Pounds Sterling PLUS VAT. Minimum order value £2.00. 
Minimum Credit Card order£10.00. Minimum BONAFIDE account orders from Government Depts., Schools, Universities and 
established companies £20.00. Where post and packing not indicated please ADD £1.00 + VAT. Warehouse open Mon-Fri 
9.30-5.30. Sat 10.30-5.30. We reserve the right to change prices and specifications without notice. Trade, Bulk and Export 


32 Biggin Way, Upper Norwood, London SE19 3XF: ry ba 


protocol. Many features include Auto answer, 

| 2 or 4 wire working etc. etc. COST OVER 
£800. OUR PRICE £185.00. 

DATEL 4800, RACAL MPS4800 high speed 


good condition £285.00 CARR £10.00 


1000's of EX STOCK spares for DEC 
PDP8, PDP8A, PDP11 systems & 
peripherals. Call for details. All types of 
Computer equipment and spares wanted 
for PROMPT CASH PAYMENT. 


Telephone 01-679 4414 Telex 894502 Data 01-679 1888 


6-83 


From a gentle purr to a mighty roar, 
the tightly controlled power of the 


beast is yours to command! 


PROFESSIONAL QUALITY 


HIGH POWER LOUDSPEAKERS 


A new range of superb quality loudspeakers. 

* Virtually indestructible high temperature 
voice-coil reinforced with glass-fibre 

* 100% heat overload tolerance 

* Advanced technology magnet system 

* Rigid cast alloy chassis 

* Linen or Plastiflex elastomer surrounds 

* 5-year guarantee (in addition to statutory rights) 


Available in 5, 8, 10, 12, 15 and 18 inch models with 8Q and some 162 
impedances and with input powers ranging from 50W to 300W e.g. 
Sin. SOW 95dB 80: XG39N/ 160: XG40T £17.95§ 
8in. 100W + 98dB 80: XG43W £29.95§ 
10in. 100W 100dB 82: XG46A £29.95§ 
12in. 100W 101dB 80: XG49D £29.95§ 
12in. Twin Cone 100W 100dB 81): XGS5OE / 162: XG51F £31.95§ 
Note - the output power doubles for each 3aB increase (ref 1W @ 1m). 


A new range of very high quality multimeters offering truly amazing 
quality at the price. 


Pocket Multimeter, 16 ranges, 20000/V DC/AC £6.95§ (YU06G) 

M-102BZ with Continuity buzzer, battery tester and 10A DC range, 23 ranges, 
20,0002/V DC £14.95§ (YJO7H) 

M-2020S with Transistor, Diode & LED tester and 10A DC range, 27 ranges 
20,0002/V DC £19.95§ (YJO8J) : 

M-5050E Electronic Multimeter with very high impedance, FET input, 53 
ranges including peak-to-peak AC. centre-zero and 12A AC/DC ranges 
£34.95§ (YJO9K) 

M-5010 Digital Multimeter with 31 ranges including 200 and 20uA DC/AC FSD 
ranges, continuity buzzer, diode test, and gold-plated PCB for long-term 
reliability and consistent high accuracy (0.25% +1 digit DCV) £42.50§ (YJ10L) 


N.B. Allour prices include VAT and Carriage. A 50p handling charge must be 
added if your total order is less than £5 on mail order (except catalogue). 
MAPLIN ELECTRONIC SUPPLIES LTD. 


Mail Order: P.O. Box 3, Rayleigh. Essex SS6 8LR. Tel: Southend (0702) 552911 
SHOPS 


¢ BIRMINGHAM Lynton Square, Perry Barr, Tel: 021-356 7292. 

¢ LONDON 159-161 King Street, Hammersmith. W6. Tel: 01-748 0926. 

@ MANCHESTER 8 Oxford Road, Tel: 061-236 0281. 

@ SOUTHAMPTON 46-48 Bevois Valley Road. Tel: 0703 2583? 

© SOUTHEND 282-284 London Rd. Westcliff-on-Sea. Essex. Tek 0702-554000 
Shops closed all day Monday. 


§ Indicates that a lower price is available in our shops. 


Our huge range of top quality electronic components at very competi 
prices are all detailed in our catalogue, and with well over 600 new lin. 
in our 1985 edition and many design improvements, it’s well worth | 
getting a copy. Here are just a few examples from the catalogue. 

(The items below are NOT kits). 

* Most phono and jack plugs now with integrat strain relief sleeve - gold- pk 
types also available from 14p (gold from 70p) 

* Stereo Disco Mixer with cross-fade, talk-over, cue monitoring, aux ipa) 
slide controls. Only £58.95 (AF99H) 


* 10-Channel Stereo Graphic Equalisers - 3 models - basic; w 
meter; and with spectrum analyser - from £77.95 


* Digital Delay Line permits Slap-back, Doubling, Flanging, cherie and E< 

11 controls. Only £195.00 (AF98G) 

* Video Enhancer improves picture quality when recording from one VTR 

another, and with TV's with monitor input. Only 28.95 (XG59P) 

* Detailed descriptions of the exciting new 74HC range of IC's which comb 

the advantages of CMOS and TTL. From 46p 

* Keyboards: sloping keys, two-tone grey, mounted in steel frame, very sir 

cases (extra) available. 61 keys, only £33.95 (YJ12N) 
79 keys, only £37.95 (YJ13P) 

* 1% Resistors now 50ppm/°C, 0.4W, only 2p each! | 

* Auto transformers 120/240V 50VA, £10.75§ (YJ56L). 100VA£14.95§ | 

(YJ57M). 150VA £16.95§ (YJ58N). 250VA £21.95§ (YJ59P). 

* Digital Clinical Thermometer. 1 Oye ES 95 ES F) 


z Check our 1985 Catalogue 
for all our other fascinating 
new lines. 


CATALOGUE 


Pick up a copy now at any branch of W.b 
Smith or in one of our shops. The price i: 
Still just £1.35, or £1.75 by post from our 
Rayleigh address (quote CAQ2C). ~ 


® Phone before 2pm for 
same day despatch. 


Post this coupon now for your copy of the 1985 catalogue. 
Price £1.35 + 40p post and packing. If you live outside the U.K. 
send £2.40 or 11 International Reply Coupons. | enclose £1.75. 


Address .... 


All offers subject to availability. Prices firm until Aug. 10th 1985. 


